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POET ARTHUR, 

The center around which revolves .the whole com- 
plicated naval and military situation in the Far East 
is located at Port Arthur. The key to the situation 
is held by that heroic commander, Stoessel, and in a 
sense it may be said that by his stubborn defense 
he has locked up three of the most important ele- 
ments in the war, namely, the Russian fleet within 
Port Arthur, the Japanese blockading fleet with- 
out the harbor, and the Japanese army of investment 
of 60,000 men. Incidentally, it may be said (still keep- 
ing to our metaphor) that Stoessel also holds the key 
to the deadlock into which the opposing armies of 
Kuropatkin and Oyama have fallen before the walls 
of Mukden. 

There is, therefore, much more of method than of 
madness in the heroic stand taken by Stoessel and 
his gallant troops. At the present juncture there is 
no doubt that the Russian forces, and indeed the whole 
Russian plan of campaign, are in an exceedingly 
critical condition. It is also certain that if they can 
maintain the status quo for two or three months 
longer, the position may be entirely reversed, and the 
opportunity for a successful prosecution of the war 
by Japan be let slip forever. 

As matters now stand, the last two great battles of 
the Manchurian armies seem to prove that they 
are so nearly matched that, in spite of her successes, 
it is impossible for Japan with her present forces to 
win an absolutely decisive engagement. It needs no 
intimate knowledge of strategy to understand that a 
decisive battle can be won by the Japanese only if 
they succeed in outflanking the Russian army and 
securing a strong position across the railroad, cutting 
off the Russians from their base of supplies. In the 
two great battles that have occurred at Liao-Yang 
and the Sha-Ho, flanking movements were made by 
Kuroki and by Kuropatkin, and in each case they 
failed for the reason that the flanking army was not 
powerful enough to cut loose from the main body with 
any hope of successfully effecting its object. There is 
no doubt that in planning the campaign, the Japanese 
strategists expected that by the time their Manchurian 
armies effected a junction before Liao-Yang, Port 
Arthur would have fallen, and the army of investment 
would have been available to give Japan the numerical 
superiority necessary for a great turning movement. 
It is the unexpectedly-stubborn resistance of Stoessel 
and his troops that has saved the situation for Kuro- 
patkin. Every day that Port Arthur can hold out 
means the addition of so many thousand men and so 
many scores of guns to the Russian forces, and the 
more complete development of a successive system of 
entrenchments to which the Russians can retire, should 
it become necessary to fight a series of rear-guard 
actions. 

Furthermore, judging from the slow work that has 
been made in reducing the outer line of forts at Port 
Arthur, it begins to seem fairly possible that the 
Baltic fleet, on its arrival in Chinese waters, may find 
the remnant of the Port Arthur garrison still holding 
the line of forts to the southwest of the city, on what 
is known as the Tiger's Tail and the Liau-Tie-Shan 
Peninsula; and although such possession would not 
enable the Baltic'fleet to use Port Arthur 'for refitting, 
it would involve the retention of a large portion nf 
General Nogi's troops that are badly wanted elsewhere. 
Moreover, it cannot be doubted that a certain amount 
of repair work is being done on the five battleships 
that were driven back into Port Arthur after the sortie 
of August 10. When the fall of the fortress itself is 
Imminent, and these battleships are in danger of being 
sunk by Japanese high-angle fire, it is safe to say 
that they will make another desperate effort to break 
through Admiral Togo's fleet, and reach the shelter- 
ing port of Vladivostock. Every day that Stoessel can 
hold out is another day gained for putting these ships 
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in condition for a running fight; and it is scarcely 
possible, even if the Russian fleet should be scattered 
or sunk, that Togo's battleships will come through the 
fight without more or less serious injury. If the dash 
for Vladivostock can be delayed for a few weeks longer, 
it will take place when the Baltic fleet is within a 
month's or even less than a month's steaming of Port 
Arthur — all too short a time for the Japanese navy, 
worn as it is with the stress of a long blockade, and 
just emerging from a fight against a superior number 
of battleships, to enter the drydocks in Japan and get 
in shape to meet a fleet of seven battleships, most of 
which are fresh from the builders' hands in the Baltic 
yards. 

It has lately transpired that in June last the 
"Yashima," one of the Japanese battleships, was sunk 
by a mine off Port Dalny. This leaves the Japanese 
with but four available battleships to oppose the five 
battleships in Port Arthur and the seven that are in- 
cluded in the Baltic fleet; and the longer that Stoes- 
sel can hold out at Port Arthur, the more will these 
four ships (all too few for their work) stand in need 
of refit and repair. If, on the other hand, Port Arthur 
should fall to-morrow, Nogi's troops would be rushed 
to Mukden, and the Russian Manchurian army would 
in all probability, be driven back beyond Mukden, 
if not into Harbin itself, in a succession of flanking 
movements. Port Arthur would be closed to the Bal- 
tic fleet, and the ships that it shelters scattered or sunk, 
while the Baltic reinforcements, should they deter- 
mine to continue on their mission, would find Admiral 
Togo's and Admiral Kamimura's combined fleets, fresh 
from a thorough overhauling at the Japanese dock- 
yards, settled down to the blockade of Vladivostock — 
the only port in which the newly-arrived relieving fleet 
could hope to find harborage. One would have to search 
far .into the history of naval and military wars of the 
past to find a situation where the fate of a whole 
campaign on land and sea depended so immediately 
and utterly upon a beleaguered fortress, as does th'e 
issue of the present war upon the brave troops and 
indomitable commander at Port Arthur. 

HYDRAULIC JET PROPULSION. 

It sometimes happens in the world of engineering, 
that a system is condemned in the earlier stages of its 
exploitation on the ground that it is wrong in theory 
when, as a matter of fact, it is the mechanical appli- 
ances through which it is endeavored to render the 
system practicable that are at fault. It would seem 
as though a case in point were that of the jet propul- 
sion of vessels, which was so uniformly unsuccessful in 
its earlier attempted applications as to lead to the 
general belief that it was inherently wrong in theory. 
Vessels were propelled by the hydraulic jet; but under 
such low efficiency as to render the system useless for 
commercial purposes. The improvements which have 
been made of late years in hydraulic apparatus, and the 
better understanding of hydraulic principles, have led 
an English firm to make an extensive series of tests, 
which have enabled them to install a system of jet pro- 
pulsion, whose efficiency, according to .figures given by 
our esteemed contemporary the Yachtsman, . rival the 
performance of the screw propeller. The Arm in ques- 
tion, in designing the motive power of a small auxiliary 
yacht, directed their attention expressly to the ques- 
tion of suitable propellers; and among other methods 
that seemed to offer a satisfactory solution for the 
vessel in hand, the hydraulic jet propeller received 
careful attention. The British naval authorities, it 
was found, had twice already made practical tests of 
the jet. The first was made half a century ago in a 
small gunboat, and the second in 1883, in a second-class 
Thornycroft torpedo boat. In both cases the results 
were discouraging because of the low efficiency secured, 
which, in the latter case, amounted to only 0.32, as 
compared with a similar screw-propelled boat which 
gave an efficiency of 0.50. 

Apparently these results settled the fate of jet 
propulsion forever; but in examining the experi- 
ments more carefully, it was found' that the inefficiency 
was not in the type of propeller, but in the faulty 
machinery employed. To explain more fully, it should 
be understood that hydraulic jet propulsion involves 
the use of a water pump (generally of the centrifugal 
type) which draws in water through an inlet in the 
bottom of the vessel and expels it astern as a jet, the 
reaction of the water driving the vessel ahead. In 
the jet propellers tried in the British navy there was 
a loss of efficiency, first, at the inlet of the water, 
second, in the pump, and thirdly, in the jet. In the 
Thornycroft experiments the pump losses amounted to 
54 per cent, and the loss in the jet to 30 per cent. In 
view of the great improvement that has taken place 
in pumping machinery, the low efficiency did not seem 
so very discouraging, as the latest types of centrifugal 
pumps were known to show a much higher efficiency 
than 0.46, while it seemed certain that the loss of 30 
per cent in such a simple matter as a jet could be con- 
siderably reduced. Inquiry among the leading makers 
of the world showed that several firms were prepared 
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to supply pumps of 10 horse-power and upward of a 
guaranteed efficiency of not less than 80 per cent. 

The study of jet efficiency was carried on by utiliz- 
ing different forms of jets, connected by flexible rub- 
ber tubing to the supply pipe, and held in the direc- 
tion of the flow of water by a spring balance, which 
recorded the jet reaction. In this way efficiencies 
ranging from 0.65 to 0.90 were obtained. The latter 
striking result was given by a jet which has turbine 
guide blades inserted in the discharge orifice, whereby 
the issuing water is accelerated in velocity and de- 
viated in direction, and discharged in a number of 
thin, broad jets, each equal in propelling power. In this 
form of propeller an efficiency of 85 was easily obtained, 
and over 90 per cent was actually recorded. Comparing 
these results with those obtained in the Thorny- 
croft torpedo boat of 1883, in the latter case the 
efficiency of the pump of 0.46 and of the jet of 0.7 
gave a total efficiency of 0.32, whereas the results 
of the 1904 experiments gave a pump efficiency of 
0.80 and a jet efficiency of 0.85, making a total effi- 
ciency for the jet propulsion of 0.68. This seems 
to bring hydraulic propulsion, in the sizes thus ex- 
perimented with, well up to the level of the effi- 
ciency of screw propulsion. It is claimed by Mr. Ran- 
kin Kennedy, the engineer by whom the experiments 
were carried through, that the data given above is 
borne out by experiments with water jets made at the 
Massachusetts Institute of Technology, in which, by 
improving the forms of the jets, an efficiency of 9 9 
per cent has been observed. If such jets could be ap- 
plied as propellers, with pumps of 80 per cent efficien- 
cy, it is argued that taking, say, 95 per cent as a prac- 
tical jet efficiency, a total efficiency of 0.76 would be 
secured, as against an efficiency of 0.71, which, accord- 
ing to this authority, is the highest efficiency observed 
in tests on the best screw propellers under most favor- 
able conditions. The results obtained by the jet in 
these experiments are certainly very remarkable, and 
show a great advance on previous performances; but 
we think it is doubtful if the same efficiency will be 
obtained under conditions of actual service. 



THE VAST RAILROAD SYSTEM OF THE UNITED STATES. 

Although the total mileage of the railroads of the 
United States exceeds 200,000 miles, the building of 
new roads shows no signs of abatement. The total 
length, on December 31, 1903, according to Poor's Man- 
ual for 1904, was 206,886 miles. This represented a 
net increase on all railroads, during the year, of 
4,774.61 miles. The liabilities were made up of capital 
stock, amounting to over $6,000,000,000, a funded debt 
of $6,000,000,000, and other smaller items that served 
to bring up the total liabilities to about $15,000,000,- 
000. The principal assets consisted of $11,000,000,000, 
representing the cost of the railroads and equipment, 
and over $2,500,000,000 representing investments. Od 
this huge system there were carried over 696,000,000 
passengers, and about 1,300,000,000 tons of freight. 
The earnings derived from passenger traffic amounted 
to $429,000,000, while the earnings on freight 
reached a total of $1,338,000,000, other items bringing 
up the total traffic revenue to $1,908,857,826. The net 
earnings reached a total of $592,0*0,0*0, and other re- 
ceipts brought up the total available revenue to $682,- 
00OJ00. 

The operation of the system requires the services of 
44,529 locomotives, 28,648 passenger cars, over 10,000- 
baggage and mail cars, and no less than 1,524,150 
freight cars. The growth of this stupendous system, 
with the exception of two or three periods of stagna- 
tion, has been remarkably even. In the year 1830 there- 
were 23 miles of railroad in operation, in 1850 there 
were 9,121 miles, in 1860 the total had risen to over 
30,000 miles, and in 1880 to over 93,000 miles. Fif- 
teen years later, or in 1895, the trackage had doubled 
to 181,065 miles. The largest annual increase of mile- 
age was in 1887, when 12,876 miles of new track were- 
built. The next largest increase was in 1882, when 11,- 
569 miles were added. The increase in the twentieth, 
century seems to have settled down to a steady rate of 
between 4,000 and 5,000 miles each year. The growth 
of the equipment presents some interesting figures. In 
1880 there were 17,949 locomotives, 12,789 passenger 
cars, and 539,255 freight cars. Fifteen years later 
these figures had more than doubled, the total num- 
ber of locomotives in 1895 being 36,610, of passen- 
ger cars 26,419, and of freight cars 1,230,798. The full 
significance of the above statistics can only be realized, 
when it is borne in mind that with the increase of 
mileage and equipment, there has been a steady im- 
provement in the quality of roadbed, structures, cars, 
and engines. The best of the railroads of the United' 
States are fully the equal in most respects of the best 
European roads. In some respects they are superior, 
and in others not so good. In comfort of travel our 
cars are acknowledged to be unsurpassed; but there- 
is still room for improvement in respect to the number 
and speed of our scheduled express train service. It 
is not, however, improbable that this country will be- 
the most active in the extensive practical application of 
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electric traction on trunk roads, just as it was the 
pioneer in the development of the trolley car; and 
should this happen, we shall easily lead the world in 
the rapidity of our express service. 

• 1 » p ♦ 

WATER-CURTAIN FIRE PROTECTION. 
Water-curtain protection against lire has been ap- 
plied to a building in the city of London. During a 
practical demonstration of the new system made be- 
fore representatives of the fire insurance companies, 
its value was so clearly established that a material 
reduction was secured in the premium. The system is 
simple in construction and operation. Every outside 
wall of the building carries, near the roof line, a hori- 
zontal water pipe, which is perforated on its under 
side. These pipes are supplied by a vertical standpipe, 
and each line is controlled by a valve, which enables 
any particular wall to be protected by a flow of 
water, or not, as the exigencies of the fire may de- 
mand. In the case of the London building, the hori- 
zontal pipes are supplied from a main standpipe, 
which is under a pressure of 80 pounds to the 
square inch. Another system of spray pipes is so 
arranged that a sheet of water may be thrown lat- 
erally over the roof, thus rendering it possible to 
envelop the whole building in a practically continu- 
ous curtain of flowing water. The perforations are 
spaced so closely, and the pressure under which the 
water is discharged is so great, that the water cur- 
tain has proved to be amply sufficient to prevent the 
flames from passing through it, to attack the building 
which it shelters. In the particular building referred 
to in London, the system is supplied by a separate 
pump installed for the purpose in the building. 

At the present time, when the city engineers are at 
work on the designs for a salt-water main system of 
fire protection in New York city, it would be oppor- 
tune for the owners of costly buildings that are par- 
ticularly exposed to the dangers of conflagration in 
surrounding buildings, to consider whether the instal- 
lation of water-curtain pipes would not at once form 
an excellent protection against fire, and an effective 
means of reducing the fire insurance premium existing 
on those buildings. The salt-water main system in- 
volves the erection of central pumping stations, from 
which water at very high pressures will be available. 
Therefore, the expense to the individual property own- 
er would be merely that of erecting one or more 
standpipes, and running around the building the 
necessary horizontal perforated pipes of the water cur- 
tain. It would not be necessary, as in the London 
building, to erect a separate pumping plant, for the 
reason that the central pumping plant would furnish 
the necessary pressure. 

-«- • • • -*- 
LOADS ON FACTORY MOTORS. 

Average loads in factories are often thought to be 
greater than they really are. This is due to the assump- 
tion in many cases that steam engines work near their 
full capacities most of the time, though this is seldom 
true. 

Uncertainty on these points often makes factory own- 
ers hesitate to contract for electric power to operate 
their machinery, even at rates that represent large 
savings over the cost of operating steam plants. It is 
easily seen, of course, that a rate for electric power 
that brings its daily cost above that of operating a 
steam plant, on the assumption that the average is 
nearly up to the maximum load, may bring the actual 
cost of operation much below that of steam, if the aver- 
age load is only one-half or less than one-half of the 
maximum. A definite conclusion as to the probable 
average load in any case is all the harder to reach 
because the ratio of average and maximum loads varies 
much in different lines of manufacturing work. To 
illustrate these facts, the following examples of power 
and energy consumption in three distinct lines of manu- 
facture are given, with the circumstances of each. 

In a large factory devoted to the printing of fine 
cotton fabrics seven induction motors that ranged from 
] to 75 horse-power each and had a combined capacity 
of 346 horse-power were employed almost exclusively 
for this work. In order to operate the printing ma- 
chines a speed with wide variations was necessary, and 
this was obtained by driving direct current dynamos 
with the induction motors, and then using current 
from these dynamos to supply motors that were direct 
connected to the printing machines. During 260 hours 
of regular working time at this factory, the consump- 
tion of energy by the seven induction motors of 346 
horse-power aggregate capacity amounted to 26,461 
electric horse-power hours. If these motors had been 
in continuous operation at full load during the 260 
hours, they would have done 346 X 260 = 89,960 horse- 
power hours of work. As the actual consumption of 
energy by these motors during this time was only 26,461 
electric horse-power hours, it appears that the average 
rat» at which the motors absorbed electrical energy 
from the supply line was only 26,461 -h 89,960 = 0.294, 
or 29.4 per cent of their rated capacity. It is to be 
noted here that the consumption of 26,461 horse-power 



hours included all losses in the motors as well as the 
mechanical work done by them. 

Another case illustrating an entirely different line 
of work from that just considered was a large plant 
devoted to the construction of heavy machinery. Dur- 
ing one month of 26 working days, or very nearly 260 
hours of operation, this plant drew 77,000 electric 
horse-power hours from the supply line. At this time 
there were in use about the plant 21 induction motors 
that ranged from 10 to 100 horse-power each, and had 
a combined rating of 590 horse-power. If these motors 
had all been fully loaded during the 260 hours that the 
plant was in operation, their output would have 
amounted to 590 X 260 = 153,400 horse-power hours. 
As the energy actually consumed by the motors during 
this time was 77,000 horse-power hours, the average 
load which they took from the supply line was 77,000 
-■- 153,400 = 0.5 nearly, or 50 per cent of their total 
rated capacity. Here again the figures given for the 
consumption of energy include all motor losses. 

Still different conditions and results are presented 
by a third case, which was that of large mills engaged 
in weaving cotton cloth. In this case the motor equip- 
ment of the mills included 27 machines that ranged 
from 5 to 300 horse-power capacity each and had a 
total rating of 3,412 horse-power. This capacity was 
made up of induction motors for all except 200 horse- 
power in the synchronous type." During 273 hours of 
mill' operation, this being the regular working time in 
a certain month, these motors absorbed 833,469 electric 
horse-power hours from the supply line. If all of the 
motors had operated continuously at full load during 
the 273 hours under consideration, they would have 
done 273 X 3,412 = 931,476 horse-power hours of work. 
As the actual consumption of energy reached only 833,- 
469 horse-power hours in this time, it follows that the 
average power drawn from the supply system was only 
833,469 -T- 931,476 = 0.89, or 89 per cent of the total 
motor rating, all losses included. 

These three illustrations are taken from plants that 
were operating under normal conditions, and evidently 
cover quite a range of practice. The print works may 
be taken to represent approximately a large class of 
plants in which the demand for power is very inter- 
mittent, and in such cases it seems that the consump- 
tion of energy may drop to about one-third of what it 
would be if the motors were fully loaded during the 
hours of operation. In machine shops the rate at 
which energy is drawn from the supply line may be 
approximately equal to one-half of the rated power of 
the motors employed. As might be expected from the 
constant nature of the work, motors employed in weav- 
ing cotton cloth show an average power consumption 
well up toward their normal rating, in the above case 
89 per cent. 

If the average powers actually delivered by the mo- 
tors in the above cases had been considered, their per- 
centages of the motor capacities would have been small- 
er than those found above because there is a loss of 
energy in the motors themselves. The percentages as 
found, however, are what the prospective user of elec- 
tric power most wants to know, because they approxi- 
mately represent the ratios of his average consumption 
of power to the rating of the motors in use. In this 
connection it is well to have in mind certain facts rela- 
tive to the rates usually charged for electric supply, 
and their relation to the net service which the cus- 
tomer actually gets. Lighting rates are usually made 
for electric energy delivered on the premises of con- 
sumers at a voltage suitable for the operation of lamps. 
Thus if the consumer uses 110-volt, 16-candle-power 
lamps that take 50 watts each, he can operate twenty 
of these lamps one hour for each kilowatt-hour of en- 
ergy that he buys, because 50 X 20 = 1,000 watts. This 
takes no account of losses in the wiring of buildings 
which should not usually be more than 1 or 2 per cent. 
When it comes to electric heating the current from the 
supply lines will probably still be delivered at about 
110 volts, and if the heaters are designed for a lower 
voltage the consumer may have to provide his own 
transformer. As there will probably be a loss of at 
least 5 per cent in the transformer, the heaters will 
get 3,438 heat units less about 5 per cent for each kilo- 
watt-hour that is paid for. Electric motors are rated 
according to the power they deliver, not the power 
they absorb, so that an electric horse-power-hour of 
energy from the supply line cannot yield a horse-power 
hour of mechanical work. At full loads the efficiencies 
of good motors, both direct-current and induction types, 
range from approximately 75 per cent in the one horse- 
power to 92 per cent in the 100, horse-power size. 

At partial loads efficiencies drop, but a mixed lot of 
motors, among which are some operating at one-half 
load, should have an efficiency of as much as 80 per 
cent. On this basis one horse-power-hour drawn from 
the supply line would yield 0.8 of a brake horse-power 
during one hour, or one kilowatt-hour from the line 
would yield 1.07 horse-power-hours, since the horse- 
power is 0.746 of the kilowatt. 

A result of this motor loss is to make the cost per 
brake horse-power greater than the cost per electric 



horse-power from the line. Thus, if the motor efficiency 
is 80 per cent and the rate paid is two cents per electric 
horse-power-hour, or $60 per working year of 3,000 
hours, the cost per brake horse-power is 2.5 cents per 
hour, or $75 yearly. 



SCIENCE NOTES. 

The Slaby-Arco-Braun system of wireless telegraphy 
is in use across Lake Baikal. 

A new molybdenum compound has been discovered 
by Prof. Moiesan. It is obtained by heating charcoal 
with melted molybdenum and aluminium in the elec- 
tric furnace. The resultant metallic mass is treated 
with a concentrated solution of potash, says the Engi- 
neering and Mining Journal, and well-defined needle- 
shaped crystals of the new compound are obtained. 
The substitution is very hard, and resists all acids but 
nitric. It is not decomposed by water or steam at a 
temperature below 600 deg. C. It resembles tungsten 
carbide. It is hoped that the new compound may be 
useful in making molybdenum steels. 

For some time past the scientific cultivation of the 
potato, i. e., the selection of the best and most fecund 
varieties for seed, has been in progress in Great Brit- 
ain, and this year the experiment has been attended 
with highly successful results. One farmer, who has 
been engaged in several trials with new species, has 
this year lifted a tuber weighing 4 Mi pounds, while an- 
other has obtained a specimen of another variety 
weighing 4 pounds, 7 ounces. One farmer who planted 
12 pounds of seed of a special variety has gathered in 
a crop of over 750 pounds. Investigations are now 
being carried out to obtain a "disease-proof" potato, as 
the predominance of disease wreaks considerable havoc 
among the crops, and is responsible for a heavy per- 
centage of waste. 

With reference to the suggestion advanced by the 
Hon. C. A Parsons at the recent British Association 
meeting, that deep borings should be made into the 
earth's crust for the purposes of investigation of the 
earth's interior, and that a shaft such as this might be 
sunk to a depth of 12 miles, another scientist has 
pointed out that the pressure of the rock at such a 
depth represents some 40 tons per square inch and 
would render the task impossible, owing to the inward 
viscous flow of the rock material. In reply the Hon. C. 
A. Parsons suggests an experiment to solve the problem. 
He points out that the crushing stress required to 
make hardened steel flow lies between 120 and 300 tons 
to the square inch, while for tough brass or cartridge 
metal the flow is at about 80 tons per square inch pres- 
sure. His experiment would be to take a column of 
granite or quartz rock and carefully fit it into a steel 
mold. A small hole would then be bored through its 
center, and a pressure of 100 tons per square inch then 
applied, to observe what shrinkage would result. Such 
a pressure as this would correspond to that encountered 
at a depth of 38 miles. 

The climate of Manchuria plays an important role 
in the war between Russia and Japan. Up to the pres- 
ent, we have had but little precise information upon 
this point. M. J. Ross has lately given some indica- 
tions as to the climate of that region, and the character 
of the different seasons. He states that in the months 
of March and April there are strong southwest winds 
which bring with them heat and moisture. At the end 
of March the winter season ends. The under-soil is 
still frozen at this time, but the ground can be worked 
for agriculture. April appears to be the only month 
of spring. At the end of this month the sowing of 
wheat commences. Summer begins in May, and at the 
end of June or the beginning of July the wheat is cut. 
Up to the end of June rain is rare and the sky is gen- 
erally clear, while cloudy weather is an exception. The 
heat reaches a maximum at the end of July and first 
part of August. Afterward come heavy rains or storms. 
It often rains for several days and nights without stop- 
ping. The soil is completely saturated and inundations 
are frequent. September is the harvest month, while 
October gives some of the finest weather of the year. At 
this time the heat is agreeable during the day and the 
sky is clear, with bracing air, while vegetation is at its 
height. At the end of the month the first night frosts 
liegin to appear, and in November the cold weather 
commences and keeps up until March. At Mukden, the 
temperature sometimes goes down as low as — 33 deg. 
C. During the day, however, the cold is not excessive, 
and sometimes in the middle of winter the sun's rays 
become very warm, on account of the southerly posi- 
tion of that locality. The maximum temperature of 
summer is 98.6 or 100.4 deg. F. About ten months of the 
year are dry for the most part, and the excessive wet 
season only occurs during a month or so. At Niutsch- 
wang, on -the north shore of the Gulf of Liao-tung, the 
mean winter temperature is 16 deg. F., and the mean 
for the summer, 74.8 deg. The mean annual tempera- 
ture is 47.1 deg. F. The Russian maritime provinces 
have a very low mean annual temperature. Thus at 
Vladivostock the average for the winter is 10.2 deg. F., 
and for the summer it is only 39.9 deg. F. 
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AUTOMATIC STEP-LADDERS. 

Small inventions are not always the least useful, 
and a proof of the fact is furnished by the automatic 
platform step-ladders recently constructed by M. Bar- 
din, of Billancourt, Prance. Since its invention in 
antiquity, the ladder, despite its manifold applications 
and manifold inconveniences, has scarcely changed in 
its general construction. It would seem, even, when 
we come to think of it, that it would be hardly possible 
to change anything in it. Such is not the 
case, however, as we shall see from the 
description of the Bardin ladder. This 
ladder, of which there are two types, of 
different size, one with steps and the 
other with rungs, is ordinarily double 
anrl composed of four uprights, hinged so 
as to fold together, and of a movable 
platform that is usually surmounted 
by a tool-box. 

When folded, the platform lies flat 
along the steps of the ladder, and, when 
the latter is opened, slides to its proper 
position in two grooves so formed that 
at a given moment it is arrested and 
becomes more rigid in proportion as the 
weight supported by it is heavier. As 
may be seen, the mechanism is very sim- 
ple. On the other hand, this new lad- 
der has the merit of being extremely 
safe. There is, in fact, no danger of the 
sudden spreading of the uprights as a 
consequence of the breaking of 
the rope that keeps them in place. 
The equilibrium is assured by the 
platform itself. This latter pos- 
sesses such stability that the per- 
son who has to stand upon it for 
some length of time can not only 
perform the kind of work that he 
has in hand with absolute safety, 
but also with as much facility as 
if he were stationed upon a scaf- 
fold. This is a great advantage 
for all joiners, locksmiths, plumb- 
ers, gasfitters, lamp-lighters, elec- 
tricians, paper-hangers, painters, 
decorators and others who, 
through the exigencies of their 
work, are obliged to remain for a 
considerable length of time at the 
top of a ladder. Any one — man, 
woman, or child — can, in fact, 
stand erect and move about upon 
the platform with perfect safety, 
and that, too, so much the better 
because that, at the level of the 

hand, there is a box with a cover in which to deposit 
tools or other accessories, and the uprights form a 
guard rail at each side of the platform. 

The ladder, when folded, occupies no more space 
than an ordinary one. The platform fits into and en- 
tirely disappears in the space between the uprights. 

The new ladder is adapted not only for industrial 
purposes, but in the country is capable of rendering 
great service in horticulture for the picking of fruit, 
pruning of trees, etc. It likewise very advantageously 
replaces rolling ladders, which are genuine war ma- 
chines as expensive as they are inconvenient, and also 
simple or double ladders, upon the rounds of which 
a laborer, with an insecure footing and with his mind 
always preoccupied with the danger of a fall, works 
with difficulty and irregularity. There are some spe- 
cial forms of the ladder designed for artists, hunters, 
military men, lawn-tennis players, shop-keepers, bill- 
posters, book-sellers, photogra- 
phers, and for use in store- 
houses, government • archives, 
railway stations, etc. 

* ♦ * 

GASOLINE-MOT OE-PEOPELLED 
FIEE ENGINE. 

BY •1111 ENGLISH CORRESPONDENT. 

A gasoline motor chemical fire 
engine has been constructed for 
Leicester, England, by the Wol- 
seley Motor Car Company. Ow- 
ing to the hard nature of the 
work which this appliance has to 
fulfill, the vehicle has been de- 
signed upon substantial lines. 
The chassis is built of channel 
steel of heavy section reinforced 
with stiff gusset plates and tra- 
verse members, riveted together. 
The wheel base is 9 feet 6 inches, 
and the track 4 feet 9 inches. 

The wheels are of a special 
type. The rear wheels are slight- 
ly larger than the front, being 40 
inches and 36 inches in diameter 
respectively. The wheels are of 
the wooden artillery type, but 



are specially reinforced with heavy wire spokes. The 
advantage of this arrangement is that not only is there 
additional strength in the wheel, but it can withstand 
very severe side strains, such as collisions with projec- 
tions in the roadway, or the edging of the sidewalks, 
and the danger of collapse through rounding corners at 
high speed is appreciably reduced. The driving wheels 
are shod with heavy solid tires, while the front wheels 
are fitted with thick pneumatic tires to support the 






forward and onu reverau are provided, the forward gear 
giving speeds of 7, 11, 15, and 20 miles per hour re- 
spectively. The transmission is through the ordinary 
cone friction clutch mounted on the crankshaft and con- 
nected by a chain to the gear-box. Chain drive from 
the countershaft of the transmission to the sprockets 
on the road wheels is employed. Adequate double-acting 
brakes, both foot and hand, acting on the drums cast on 
the sprockets of the road wheels, are provided. The 
gasoline tank has a capacity for 10 gal- 
lons. The chassis is constructed to carry 
safely a load up to 28 hundredweight and 
the total weight of the chassis is 20 
hundredweight. 

In the front of the engine is fitted a 
large double-beat alarm gong to give 
warning of approach along the streets. 
The body is of substantial build, with 
seat in front for two men, including the 
driver, with a box seat at the back to 
accommodate two more on either side. 
At the rear of the chassis is a step for 
the accommodation of a fireman, and 
sufficient space for two first-aid chemical 
cylinders. Brackets are fitted on either 
side to carry a short ladder, while the 
equipment of the engine is completed by 
a chemical cylinder and hose reel. 



Ladder Arranged for 
Artists' Use. 



Using the Platform 

of the Ladder 

Against a Wall. 



How the Lamplighter 
Uses the Ladder. 





The Artists' Ladder 
folded. 



Arrangement of the Ladder for 
Photographic TTse. 

AUTOMATIC STEP-LADDEES. 



How the Ladder is 
Carried. 



heavy weight of the vehicle. The wheel hubs run on 
plain phosphor-bronze bearings and the axles are made 
in one piece of best steel. 

The car is driven by a four-cylinder horizontal en- 
gine, developing 24 horse-power, running at a normal 
speed of 750 revolutions per minute. A single float- 
feed spray vaporizer is employed, while the ignition is 
of the ordinary high-tension type with accumulators 
and trembler coil. Cooling is effected on the usual 
system, the water from the. engine passing into a bat- 
tery of flanged radiating tubes and being cooled by a 
current of air induced by a high-speed fan driven by 
the engine. The water then passes into the tank and 
thence to the engine. 

Ample lubrication is effected from the dashboard to 
all parts. The change speed gear is of the general 
sliding type, a new pair of wheels being brought into 
action each time the speed is changed. Pour speeds 




CHEMICAL FIEE ENGINE PEOPELLED BY A 24-H0ESE-P0WEE GASOLINE MOTOR. 



Count Zeppelin's New Airship. 

Count Zeppelin's new airship is gradu- 
ally nearing completion. It will be 
remembered that three years ago 
Count Zeppelin made experiments 
in aerial navigation which attract- 
ed much attention. Unfortunate- 
ly, the experiments were not suc- 
cessful, and the Count lost a small 
fortune on the affair, the balloon 
and its accessories being eventual- 
ly sold by weight in Germany. 

Count Zeppelin, however, was 
not discouraged, and at once set 
to work to interest a financial syn- 
dicate to aid him. Many sports- 
men also came to his assistance, 
and in two years $25,000 was sub- 
scribed in Germany toward the 
Zeppelin balloon fund, and several 
German manufacturers offered to 
supply the necessary materials at 
a low price or quite free of charge. 
Then the Imperial War Office 
was approached, which at once 
placed materials and experts of 
the balloon department at the 
Count's disposal, it is said at the express wish of the 
Kaiser. 

The King of Wiirtemburg is also taking the keenest 
interest in the enterprise, and some months ago went 
specially to Priedrichshaven to examine the works on 
the spot. 

Although the cost will be nearer $50,000 than $25,000 
to complete the airship, subscriptions are coming in 
freely, and there is no likelihood that work will be 
stopped owing to want of funds. 

The new balloon will be somewhat smaller than the 
last one, which had a total capacity of 14,000 cubic 
yards and carried nearly three tons of water and bal- 
last. 

The motors to drive the airship will be much greater 
in force, their combined propelling power being eighty 
horse-power. 

There will be two large cars attached capable of 
carrying eight to a dozen per- 
sons. 



Now that the conversion of 
railroads to electric traction is 
rapidly taking place, involving in 
the majority of cases the laying 
of the third supply rail, it is de- 
sirable that means should be 
adopted to prevent employes com- 
ing into contact with the same. 
An ingenious protection for the 
live conductor rail has been in- 
troduced upon the market by an 
English engineering firm. The 
idea comprises a complete system 
of insulated protection for the 
live rail, unaffected by varying 
climatic conditions. Strong 
arched or semi-arched sections of 
metallic shields are attached to 
special insulating blocks attached 
to the live rail. These shields are 
fitted in lengths, so that in the 
event of an accidental contact, 
the current is confined only to 
tae length of the part affected. 
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THE WINE-MAKING INDUSTRY OF NEW YORK STATE. 

BY JOHN 8. STEELE. 

The wine-making industry in New York State is now 
in full swing. It began during the first week in Sep- 
tember and will continue till late in the fall, 
or rather the preliminary process of pressing the 
grapes will continue until then. The other processes 
of wine-making continue over the entire year, and in 
the case of champagne, at least, which is the most 
important part of the New York State industry, the 
process of manufacture is not complete for three years. 
The making of still wines is completed as far as the 
active work of the wine maker is concerned when the 



fermentation is finished in the fall, but of course Na- 
ture's part, that of maturing the wine by age, may be 
extended indefinitely. 

It is a fact not generally known that in some re- 
spects .he wine industry of New York is the most im- 
portant In the United States. The output of California 
is greater in quantity, and in value it exceeds that of 
New York. It is estimated that the average annual pro- 
duction of wine in California is between twenty and 
thirty millions of gallons, while that of New York is 
only from five to seven millions of gallons. In value, 
however, that of California is only about $5,000,000, 
while the wine output of New York is valued at about 



$3,000,000. This is explained by the fact that the Cali- 
fornia product is made up largely of clarets and Sau- 
ternes, whereas New York is the greatest producer of 
champagne in America, and champagne runs into value 
quicker than other wines. Absolutely, however, New 
York is second both in quantity and value in Ihe 
United States, with Ohio third. 

New York possesses the largest champagne plant, in 
the country, and one that compares favorably with 
some of the famous European plants. There are regu- 
larly carried in storage there and in the process of 
maturing 1,500,000 bqttles of champagne, and the regu- 
lar annual output is about 250,000 bottles. All this 
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wine is made from grapes grown in the neighborhood 
of Washingtonville and at Hammondsport, N. Y. About 
400 tons of grapes are annually crushed to make cham- 
pagne at this plant and an equal quantity for the manu- 
facture of still wines. In the Hudson Valley alone 
there are 10,000 acres devoted to the growing of grapes 
for wine-making, and in the Lake Keuka district about 
1 0,000 acres. In the whole of New York State there 
are about 50,000 acres under wine grapes. New York 
ports and sherries have taken their place in the market 
with the European wines. New York claret and Sau- 
terne types are rapidly taking the place of the higher 
grade imported wines, and her champagnes, while 
handicapped by the popular prejudice against a native 
wine, are rapidly forging to the front. 

The process of making champagne is an exceedingly 
intricate one, and one requiring a long training. A 
successful champagne maker must not only be an ex- 
pert viticulturist, but he must also be a competent 
chemist. Champagne is not the product of any one 
grape. It is a blend of the juice of several varieties, 
and as the constituents of these grapes vary in different 
years, they must be combined each year in varying 
quantities to produce a uniform and perfect wine. The 
grapes used for champagne making in this State are 
the Elvira and White Diamond, which are white grapes, 
the Dutchess, a black grape, the familiar red Delaware, 
and the Eumelon, which is a dark grape. The juice 
of these is expressed separately in the fall, allowed to 
undergo the first fermentation naturally, and then al- 
lowed to rest in immense casks until spring. Then the 
juice of each is analyzed, in order to determine the 
proportions of each needed to produce the perfect blend. 
In their separate state they are known to the wine 
makers as champagne wines. A perfect champagne 
should contain about ten per cent of alcohol, seven- 
tenths of one per cent of tartaric acid, two to three per 
cent of sugar, and the rest the water derived from the 
natural juice of the grape. In seasons like the present 
when,- owing to a cool and wet summer, the grapes are 
watery and deficient in natural sugar, it is sometimes 
necessary to add a little pure cane syrup to the wine 
to bring up the percentage of sugar. In all cases the 
sweet wines are produced by the addition of sugar. 
The dry wine is a natural champagne. When the right 
proportions have been determined by a chemical analy- 
sis of the champagne wines in the spring, the blend is 
made and the wine bottled. It then enters upon the 
process of fermentation in the bottle, which is the dis- 
tinguishing characteristic of true champagne. Many 
cheap sparkling wines are made sparkling by charging 
them with gas. The gas in champagne is developed by 
the fermentation in the bottle. This process takes 
about three years. The bottles, tightly corked and 
secured with thick wires, are piled one on top of the 
other in stacks containing thousands of bottles, in a 
moderately warm cellar. There they remain undis- 
turbed until the fermentation is complete. The only 
means that the maker has to know when this is so is 
by the breaking of the bottles on a.ccount of the enor- 
mous pressure of the gas developed in the fermenta- 
tion. About five per cent of all champagne made is 
lost by this breakage, and often whole stacks of bottles 
are shivered before the process can be checked. When 
the breakage becomes so great that it is evident that 
the fermentation is complete, the bottles are removed 
to a cooler cellar and there set out neck down in slotted 
tables for the final process of clearing. The object of 
this is to allow the sediment in the bottles to settle on 
the corks, and to facilitate this settling each bottle 
must be shaken twice a day for a period ranging from 
fourteen days to a month. A force of forty men is 
employed at shaking bottles during the season at Wash- 
ingtonville. 

When the settling process is complete that of disgorg- 
ing follows. The wire is removed and the cork with the 
sediment resting on it is expelled by the pressure of 
the gas. If the wine is to be dry the bottle is then 
filled with a little old champagne, and if it is to be 
sweet a dosage of cane syrup is added. The bottles are 
then finally corked and labeled and are ready for the 
market At this stage the wine is in fair condition. 
It improves for about two years after bottling, when 
the improvement ceases and it is liable to deterioration. 

The other types of wine made in New York State are 
determined by the kind of grape used, and to some de- 
gree by the manipulation in making. Sherry is made 
from the Folle Blanche grape and is aged in a heated 
room. Tokay is made from the old raisin grape and is 
a perfectly natural wine. It improves indefinitely with 
age and does not acquire its best qualities until it is 
about twenty years old. Clarets and Sauternes are the 
simplest types of wine and are made from various types 
of grapes. 

Nearly all the American types of wine grapes have 
been developed from the American wild grape. It is a 
fact well known to viticulturists that seedling grapes 
are seldom true to type. Half a dozen seeds from one 
berry will, if planted, produce probably as many differ- 
ent types of grape, and the chances are that they will 
all be worthless. The valuable types are all propa- 



gated by cuttings, which always remain true to the 
parent type. Viticulturists are constantly experiment- 
ing with seedlings in search of new varieties, but il 
they obtain one of value from a thousand seedlings 
they consider themselves fortunate. Many of the most 
popular varieties have been discovered by accident. 



Automobile Notes. 

A curious automobile is said to have been invented 
by a Russian engineer, Konstantinoff, in the shape of 
an auto-sleigh combined with a boat. Prince Khilkoff 
is to use it to cross Lake Baikal, and it can run over 
the ice or in the water. Its form resembles that of a 
boat, below which are set two steel bars which serve 
as runners. The sleigh is propelled by a wheel driven 
by the gasoline motor, the wheel having points in order 
to grip on the ice. When the boat is in the water, the 
motor is connected to a propeller by a clutch. 

A mill is being equipped in Lancashire, England, for 
the manufacture of cotton automobile tires by means 
of a new American machine. With this apparatus the 
tires are woven in much the same manner as cotton 
wick for lamps. The tire is continuous and endless, 
and of the form and shape of the wheel, thereby en- 
abling fitting to the wheel to be carried out with fa- 
cility and celerity. The tire has a greater bursting 
strain than any other material from which tires are at 
present made, being equivalent to 6,000 pounds per 
square inch. By means of this machine a tire can be 
turned out complete in thirty minutes. 

An important and extensive development of trans- 
port by automobiles has been inaugurated in middle 
and southern Italy. The present horse diligence ser- 
vice is considered too lumbering, costly, and slow in 
comparison with motor vehicles. The type of car which 
is to be introduced upon the new system is the "Pipe," 
the well-known Belgian car. Contracts have been 
placed for the supply of 600 Pipe chasses fitted with 
21-horse-power motors, together with 300 wagon and 
300 omnibus bodies, so that one-half of the consignment 
will be available for the transit of freight, and the sec- 
end moiety for passenger traffic. The bodies are, how- 
ever, to be made interchangeable, so that, if necessary, 
a car can be converted from one type to the other in 
about half an hour. The omnibus vehicles will have 
accommodation for 10 or 12 passengers, and the freight 
cars for two tons of merchandise. The scheme is being 
organized by the government and the various munici- 
pal corporations that will be concerned and benefited 
by the service. The roads are to be overhauled, cor- 
ners eased, bridges of substantial construction erected 
at necessary crossings over ravines, and other im- 
provements carried out. The system will be operated 
upon similar lines to a railroad, with stopping places 
at certain intervals, where the municipal authorities 
will establish open waiting rooms. The first route is 
to be opened in January next, and the succeeding ser- 
vices as rapidly as the necessary arrangements can be 
completed. 

The modern motor car has found its way into the 
White Mountains, and from all parts of New England, 
from New York, and New Jersey, and even from the 
Middle West, it is being headed toward that picturesque 
section of New England. Early in the season the 
horses were very much afraid of it, as previous to this 
season it was a comparative stranger. At Bretton 
Woods stables, where there are more than one hundred 
horses, the experiment was tried of bringing the horses 
in contact with cars of various types, until they became 
thoroughly acquainted with the fact that the machines 
would not injure them. Mr. J. P. Hathaway, of West 
Somerville, was the auto-philanthropist who took upon 
himself the task of bringing horse and motor into 
harmony. His first move was to drive his car into the 
stables, causing at first a great deal of commotion, 
some of the horses being so frightened that they lay 
down in the stalls ; but with daily schooling and coax- 
ing, most of them were soon induced to eat oats and 
sugar from the machines, and some of the best pupils 
came to this within one hour's time. It took careful 
and painstaking work for a few days to get them ac- 
customed to the cars under all circumstances. The 
results have fully compensated the teachers for their 
efforts, as there has not been the slightest accident to 
any person, horse, or vehicle. This is the more re- 
markable in view of the great amount of driving and 
riding at Bretton Woods, the redord for the eight days, 
August 21 to August 28 inclusive, showing 496 horses 
let to guests at Bretton Woods. - In this equine school 
were fifteen spirited saddle horses that were ridden by 
the hotel guests, many of whom were never in a saddle 
until they came to Bretton Woods. 



A water tube boiler has recently been designed on the 
counter-current system, in which the gases produced in 
a refractory lined furnace are caused to travel spirally 
down the length of the boiler tubes while water ascends 
the tubes in which spiral retarders are placed. 



Engineering Notes. 

An extensive subway system for Chicago is under 
contemplation, and the preliminary plans for lower- 
ing the street-car tunnels have been submitted. 

A powerful cableway has been built to carry the 
necessary material across the river at the Victoria 
Falls for the bridge and permanent way. The bridge 
is expected to be completed by the end of this year, and 
the section to Kalomo, 150 miles in length, a few 
months later. 

About 1,010 tons of steel were used in the construc- 
tion of the coal storage plant for the New York navy 
yard, which it cost approximately $16 per ton to erect. 
The driving of the field rivets was the most expensive 
part of the work, the average cost being about 25 cents 
per rivet. 

For protection of an iron pipe, dipping it in liquid 
asphaltum, rather than coal tar and pitch, is advocated. 
The variety of asphaltum obtained as a by-product from 
the California oil wells is cheap. A pipe thus coated 
was laid for conveying salt water, and after six years 
was found to be still bright, not having been attacked 
either inside or outside. 

A new system of laying asphalt roads is being 
adopted in London. Instead of paving the road with 
one homogeneous mass of the paving material, which 
means the closing of the thoroughfare for a prolonged 
period, the asphalt is laid in slabs, in the same man- 
ner as paving stones. The asphalt slabs are previous- 
ly hardened, so that all it is necessary to do is to lay 
them down on the prepared foundation, and cement 
them into position with tar. By this system a road 
can be reopened for traffic as rapidly as it is paved, 
while a further distinct advantage is obtained, as ow- 
ing to the use of the tar at the joints, the surface of 
the roadway is less slippery than in the case of large 
unbroken stretches of asphalt paving. 

As already notified in these columns, the British 
Admiralty has decided upon the utilization of liquid 
fuel for the propulsion of naval vessels, and the ap- 
plication is being adapted to the larger as well as the 
smaller craft. The after boilers of the battleship 
"Prince George" have now been fitted with oil-burning 
apparatus, and the necessary tank accommodation for 
storing the oil. The reservoirs for the latter are in the 
double bottoms, provision for 400 tons of oil having 
been made. The Admiralty, however, does not intend 
to supersede coal entirely by liquid fuel, but rather to 
utilize it for auxiliary or emergency purposes, such as 
when the coal is running short, or it is necessary to 
raise steam quickly. 

A series of trials, which will prove of great value 
to marine engineers, concerning the weight of steam 
used in turbine and reciprocating engines respectively, 
are to be carried out by the British Admiralty. Two 
torpedo boats, one of which is fitted with Parsons tur- 
bines, and the other with ordinary reciprocating en- 
gines of the latest type, are to be employed for the pur- 
pose. Both these vessels are fitted with Yarrow water- 
tube boilers, and the boats are practically sister ships. 
Measuring tanks are fitted to the decks of each ves- 
sel. The condensed steam will be pumped into each 
of these, and carefully measured. By this method an 
approximate comparison of the relative economy of the 
two systems of propulsion will be obtained, for it will 
be possible to ascertain the actual weight of steam 
passing at any stated periods, such as an hour, through 
the machinery. Elvery care will be observed to render 
the records as accurate as possible, so that a practical 
estimate may be obtained. 

The completion of the recently sanctioned railroad 
up Mont Blanc will signalize the highest railroad in 
the world. The franchise for this achievement has been 
granted by the French government to Messrs. Deraud 
and Duportal, two well-known engineers. The rail- 
road will have its lower terminus at the town of Fayet, 
and climb the southern slope of the mountain range to 
the summit three miles above. In the design of route 
to be followed by the railroad, special attention has 
been paid to scenic effect for the edification of tourists, 
so that magnificent Alpine vistas may be obtained from 
all of the stations. Owing to innumerable engineer- 
ing difficulties in the scheme, the railroad will follow 
a tortuous route. Also owing to the necessity of en- 
abling passengers to become accustomed to the gradu- 
ally rarefying atmosphere, the speed of ascent will 
only be equivalent to a horizontal speed of one mile 
an hour, so that th"6 entire journey will occupy four 
hours. The railroad will be electrically operated, the 
necessary motive power being supplied from the moun- 
tain torrents and waterfalls abounding in the district. 
Twelve round trips a day will constitute the service, 
and in the event -of the electric power failing, power- 
ful gasoline cars will be retained, in readiness to re- 
sume the service until the electric fault is repaired. 
The round trip will cost $4. The construction of the 
railroad is estimated to cost $175,000,000. Each section 
of the railroad will be opened for traffic as soon as 
completed. 
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The Advertisements in the Subway. 

To the Editor of the Scientific American: 

Allow me to express appreciation, from a bacteriolog- 
ical standpoint, of your recent editorial condemning 
the devices set to accumulate dust and dirt in the Sub- 
way stations. 

It seems incredible that at this time, just when the 
city has appropriated a large sum of money to investi- 
gate respiratory diseases, a condition such as that rep- 
resented by the Subway stations should be allowed to 
exist. The Subway under the best of conditions will be 
a goo'd lurking place for disease bacteria, and every 
possible means should be used to prevent this. 

The more modest of the citizens who practice the 
filthy habit of spitting will use these Subway orna- 
ments to hide the evidence of their uncleanliness and 
each one may become the focus for the dissemination 
of respiratory disease. 

When future generations come to a better knowledge 
of conditions influencing the spread of disease, they 
will have to acknowledge a debt of gratitude to the 
press that is now doing so much to aid science in the 
adoption of the right kind of hygienic laws. 

Robert J. Wilson, M. D., 
Instructor in Bacteriology. 

The University and Bellevue Hospital Medical Col- 
lege, New York, November 3, 1904. 



Vacuum Tubes. 

To the Editor of the Scientific American: 

In some recent experiments the writer was astonished 
to find that a vacuum tube could be made to glow with- 
out the use of apparatus. This fact, perhaps familiar 
to some, will be new to others, and being easily de- 
monstrated, seems worth describing. 

If an ordinary incandescent electric light bulb or 
a Crookes tube or radiometer tube is subjected to rapid 
friction with the hand, it will be found that the whole 
interior of the tube glows with a faint, bluish light. 
The light lasts only during the actual friction against 
the tube, fading out almost instantly. It does not mat- 
ter how the tube is held, the only condition being that 
the motion shall be rapid and light, several times a 
second, the hand leaving the tube after each stroke. 
The glow fills the whole interior of the tube, but is 
usually more intense at the point of rubbing. The 
condition of the atmosphere, the matter of insulating 
or grounding the tube, heat and cold, have no apparent 
effect upon the light. Of the various substances used 
as rubbers nothing was found to answer better than 
the hand. The intensity of the light depends to some 
extent upon the state of the vacuum, as some tubes re- 
spond more readily than others. Tests with the photo- 
graphic plate show that the light possesses but feeble 
actinic power. In order to see the glow it is necessary 
that the room be absolutely dark. 

The existence of the light probably depends upon the 
production of electricity, although its apparent indif- 
ference to atmospheric conditions, insulation, heat and 
cold, is difficult to reconcile with this view. 

Media, Pa., October 11, 1904. C. M. Broomall. 



THE ANCIENT RACES OF YUCATAN AND MEXICO.-I. 

BT BANDOXPH I. GBABE. 

Judged from the standpoint of mystery, it is no won- 
der' that the history of the ancient American races 
which occupied Yucatan and the territory to the south 
and weit, and built cities, such as Mitla, Uxmal, Chich- 
en-Itza, Palenque, and hosts of others, whose ruins are 
still in some instances substantia] evidences of a high 
degree of civilization, has excited the interest of the 
greatest archaeologists of the United States, of Spain, 
of England, and of other countries. Their explorations 
have produced most valuable results, and numerous 
books have been published describing these ruined cit- 
ies and the principal buildings which they contained. 
For this reason the present article will not deal, save 
incidentally, with the ruins, but will be devoted chiefly 
to a discussion of the history and manners of the build- 
ers. 

Numerous theories have been advanced as to the 
origin of the three great original American races, 
namely, the Mayas, who occupied Yucatan and Chiapas; 
the Nahuas (or Aztecs) who settled in the Valley of 
Mexico; and the Zapotecas, whose home was in Oaxaca. 
The early Greek historians believed that over the mid- 
dle portion of what is now the Atlantic Ocean there was 
once a broad continent, called Atlantis, inhabited in 
early days by a highly-cultured race of people, who 
gradually but persistently extended their sphere of oc- 
cupation until at last the gods became angry with them, 
and punished their greed for territory by submerging 
Atlantis beneath the waters. 

However this may be, it is certain that into this 
strange and (comparatively speaking) newly-begotten 
land, pioneers of the red race found their way; and, 
attracted by the fertility of the land, as well as 
by the presence of the numerous huge natural wells 



which seemed to lead down into the very bowels of the 
earth, built themselves habitations. Here they pros- 
pered and multiplied; and as they were comparatively 
isolated and free from interruptions, went on from 
century to century building cities and developing their 
various arts, until in time each great well or group 
of wells was enriched with temples and palaces, grand 
in proportions and rich in unique though barbarous 
sculptures. For a long time comparative peace pre- 
vailed, and the several communities seemed welded to- 
gether in a strong and permanent union — the first 
United States of America! But the rapid development 
of many centers of culture and power led to jealousies 
and feuds; and from native sources it has been learned 
that only a few decades before the arrival of Columbus 
disastrous wars ensued, depopulating many districts 
altogether, and reducing the cities to ruins. Then it 
was that the strong impetus toward culture of these 
remarkable people, who had passed through all the 
gradations intervening between a savage and civilized 
race, weakened, and the contentions of numerous chief- 
tains, pitted against one another, dissipated the essen- 
tial elements of national strength. It was at this junc- 
ture that the Spaniard appeared upon the scene with 
his warlike fleets, seeing which the warring and partly 
scattered tribes once more became reunited, and a bold, 
common system of defense was organized. Though 
largely superior in numbers, however, they were entire- 
ly unable to withstand the assaults of the Europeans 
with their improved modes and weapons of warfare, 
and by the force of the gun and the horse Spain easily 
secured a permanent foothold, which otherwise prob- 
ably could not have been obtained for centuries, if 
at all. 

The natives declare that the whole of Yucata'n, and 
indeed the greater part of Centra] America, was at 
one time ruled over by one king, and that it was then 
called "Maya" or "Mayapan" (banner of Maya). In 
very ancient times the peninsula was known as Mayax, 
or the "first land." 

The Maya language is still spoken more than the 
Spanish by the natives of Yucatan, of Peten, in the 
northern part of Guatemala,' in the Lacandon country, 
on the shores of the Unmacinta, and in the valleys of 
the region called "Tierra de Guerra." 

As a rule the Mayas were dignified, grave, and 
somewhat inclined to melancholy, yet some of them 
were very witty and clever jesters. The women 
were pretty, and lighter in color than the men. They 
were loving and lovable, exceedingly modest and in- 
dustrious. It is said that even now no Yucatan In- 
dian is ever rough or clumsy. They are scrupulously 
clean, in marked contrast to the aborigines of Mexico. 
Both sexes wore white cotton garments, those of the 
women being ornamented with colored embroidery. 
Some of the men wore handsome cloaks, made of stuff 
resembling fine damask of many hues. 

There were Maya colleges for both sexes of the higher 
class, and also convents. The nuns lived like the Ro- 
man vesta] virgins, and any of them who failed to keep 
their vows were killed with arrows. The high priest, 
however, if so desired, could sanction a vestal leaving 
the convent and marrying. 

The young men were treated with much severity. It 
was considered disrespectful for them to amuse them- 
selves before their elders, so public buildings were pro- 
vided where all the youths congregated for recreation, 
including athletic sports, acting, singing, and dancing. 

One of the most remarkable discoveries by the Span- 
ish priests concerning the ancient Maya religion is that 
they practised baptism and confession. The baptismal 
rite was called Zihil (to be born again), and was cele- 
brated when the children were between three and 
twelve years old. It consisted in part of sprinkling 
them with water. As to confession, husband and wife 
told their sins to each other, which afterward were 
made public, so that all could implore their god Ku 
to forgive the offending one. They believed that when 
they died, they went to a place where they would suffer 
for their sins, progressing later to a happy state, and 
that after a lapse of time they would again be reincar- 
nated on this earth. 

The Mayas were not formerly idolaters, although 
ages ago they regarded the mastodon as fit to represent 
a god, because it was the largest and most powerful 
creation known to them. But it was only a symbol, 
and was not regarded as a real god. They also adored 
the sun as the source of all light and heat, hence their 
worship of fire as emanating from the sacred orb. They 
believed in one unseen, incomprehensible power (Ku). 
The present Mayas, on the other hand, are quite differ- 
ent. They are idolaters, and have blind faith in wood- 
en saints or images, before which they devoutly say 
their prayers. 

The ancient Mayas expressed a loathing for eating 
human flesh, ap'i they hated the Mexican Indians be- 
cause they practised cannibalism. Nor is there proof 
that they made cruel sacrifices of human beings, al- 
though some of them, with the hope of gratifying their 
deity, would voluntarily throw themselves into one of 
the large natural wells {Senote), firmly helieYing, how- 



ever, that on the third day they would rise again. This 
is certainly significant, as it hints at their belief in the 
resurrection of the body — a doctrine commonly ascribed 
only to the Christian faith. 

At the time of the Spanish conquest, the lower classes 
of the Mayas practised inhumation, the grave being in 
or at the back of the house. The mouth of the corpse 
was filled with corn and some money, consisting of tiny 
copper bells and bright red stones. With the body was 
placed some article indicating the calling of the de- 
ceased, and some provisions. They were buried lying 
at full length, but one tribe, dwelling between Guate- 
mala and Chiapas, doubled up the legs and brought the 
face into contact with the knees, binding the body and 
placing it upright in a round hole. 

When the Spaniards took possession of the land, the 
Mayas were still a populous nation, numbering not 
less than two million souls, although at the present 
they are believed to have decreased to about one- 
fourth of that number. In the northern part of the 
land they still occupy there has been much commin- 
gling with Spanish blood, while in the interior there are 
yet some tribes that have never yielded their inde- 
pendence, and still oppose' the approach of white men. 

The only existing witnesses of their former great- 
ness consist of ruined temples, palaces, and other na- 
tional buildings; in fact, the Maya territory, which 
now occupies some seventy thousand square miles, is 
literally dotted with the ruins of towns and lares 
cities, which were once teeming with life and activity. 
They had their arts and industries, too; and their 
books, of which many examples are to be found in 
European libraries, give evidence of much skill in 
glyptic and pictographic writing. They also had a sys- 
tem of time-keeping, which was so accurate that they 
are believed by some to have borrowed certain parts 
of it from eastern countries. They also had and still 
have a well-developed language, which in grammatical 
construction is said to resemble English more than 
any known American tongue. In commercial and agri- 
cultural pursuits they were eminently successful, trad- 
ing with Cuba and many other ports, perhaps including 
Florida. Their textile and ceramic arts, says one writer, 
were practised with especial success, certain varieties 
of earthenware obtained from the southern Maya areas 
ranking among the highest work of its class in Amer- 
ica. Thus it is evident that the Mayas were not an 
ignorant, enslaved race, but rather a people endowed 
with a high mental order as compared with some other 
native stocks. 

In appearance the Mayas of to-day are dark, sturdy, 
and short, and in general may be said to possess the 
usual characteristics of the red race. One writer says 
that while their origin is largely a matter of conjec- 
ture, one account of them connects them with the his- 
tory of the god and culture-hero Itzamna, and derives 
an important division of the race from the East, where, 
as already hinted at, they are said to have come across, 
or rather through, the area now occupied by the waters 
of the Atlantic Ocean. 

It is worthy of note here that, however striking may 
be the parallel between the Mayas and the Aztecs in 
arts and customs, their languages are quite distinct, 
and the similarities between them are probably due to 
the fact that in the course of their history the Mayas 
were at times in contact with the great tribes that in- 
habited the Mexican plateau. "Indeed," writes Mr. 
Holmes, "all may have had a common origin to the 
north of Mexico, or even beyond the Rio Grande." It 
seems certain, at all events, that the Mayas were from 
the standpoint of culture ahead of all other American 
tribes, and although barbarians, in the strict sense of 
the word, were still on the border of a high civilization. 
Unlike savages, they had a system of keeping records, 
and were probably the only race on this continent that 
had made headway in developing a phonetic system of 
writing. Thus, their hieroglyphs, which have lately 
received much attention, and regarding which a very 
interesting paper by the well-known archseologist, Dr. 
Cyrus Thomas, is being published in the Report of the 
Smithsonian Institution, occupy a place somewhere be- 
tween pictographs and letters, so that a distinct period 
of literature was actually dawning in America when 
the advent of the Spaniards permanently interrupted 
its progress. 

(To be concluded.) 



The Carnegie Institute of Washington has just 
issued a pamphlet containing an account of a new 
method of determining compressibility by Messrs. T. 
W. Richards and W. N. Stull. Bromine, iodine, car- 
bon tetrachloride, chloroform, bromoform, water, and 
mercury have been examined. In the case of a sub- 
stance like bromine, the liquid is hermetically en- 
closed in a very thin, flexible glass bulb, and sub- 
jected to compression under mercury, correction being 
made for the change in volume of the mercury and 
the glass. A new form of high-pressure manometer 
has been devised, the working of which depends upon 
the difference between the compressibility of water 
and mercury. 



376 



Scientific American. 



November 26, 1904. 



JAPAN AT THE ST. LOUIS FAIR, 

Bl' THE ST. LOUIS CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

It is a strong tribute to the self-reliance and re- 
sources of Japan that, in spite of the war for existence 
which hung over her head, she should have carried 
through her plans for an exhibit at St. Louis costing 
over $1, III, ((I. The most picturesque part of Japan's 
representation is found along the terraced hillside cov- 
ered by the buildings and gardens of the imperial gov- 



ernment, and in the exhibit known as "Fair Japan," 
where her quaint customs and interesting ways are 
enacted by hundreds of living Japanese types. 

At the gateway leading to Fair Japan is a perfect 
reproduction of the great entrance to the famous Tem- 
ple of Nekko, built centuries ago by one of the rulers of 
Japan. This beautiful temple was decorated with gold 
and lacquer and carvings of the most famous artists 
of the time. The temple is one of the most noted 



types of Japanese architecture at Nikko, the Mecca of 
art in the island empire; hence there is an old proverb 
to the effect that nothing can compare in beauty to 
Nikko. 

In the pavilion grounds are the Japanese adminis- 
tration building, where the commissioners make their 
headquarters; a reception hall, where the Japanese re- 
ceptions and banquets are held; and two public tea- 
{Gtntinued in page 378.) 





Working Model of a Japanese Colliery, Mines and Metallurgy Building 
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Japanese Government Pavilion and Gardens. 
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THE NEW ASTEROID CAMERA AT THE UNITED STATES 
NAVAL OBSERVATORY. 

BY C. H. CLAUDY, 

It is somewhat difficult for the layman to understand 
the uses and necessities of some of the more obscure 
departments of astronomical work. Of what use, he 
asks, is the accurate determination of the parallax of 
some small and faint star, or the plotting of the orbits 
of some of the asteroids? But things astronomical, 
like things terrestrial, have a fashion of depending very 
much upon each other; and to continue the instance 
just mentioned, the accurate measurement of the solar 
constant, most important to navigators, depends upon 
a great many factors, of which asteroid observations, 



across the heavens from east to west. So it is necessary 
to keep the camera moving with the stars, or all of 
them would make trails, and the value of the observa- 
tion be lost. This keeping the camera in motion toward 
the west as fast as the earth turns to the east is 
accomplished by having the instrument mounted equa- 
torially, or, as in the present case, attached to some 
other instrument's equatorial mounting. An equatorial 
mounting, be it understood, is one which has two axes, 
one in the plane of the earth's axis, the other in the 
plane of the earth's equator. The polar axis is re- 
volved at a speed which would carry it around once in 
a sidereal day, so that it exactly compensates for the 
motion of the earth around its axis. 



of the Observatory, Mr. Dinwiddie took the modest ap- 
propriation which was allowed and set to work. 

The first thing to do was to make the plans. The 
next, to overhaul the discarded mounting and put it 
together in fit condition to work. This being done, an 
accurate template was made of the base of the iron 
mounting, which was used to set the bolts, firmly fixed 
in cement, at the top of the piers, solidly set on a cement 
foundation, in the southern part of the Observatory 
grounds. The piers being constructed, the next thing 
was to raise the huge iron support for the polar axis in 
position and bolt it home. This was accomplished with 
the aid of the scaffolding shown in the illustration, a 
Chain-hoist, worked by man-power, and a little help from 




or at least observations upon Eros, the 
nearest of these little bodies, is not the 
least important. 

As everyone knows, asteroids are tiny 
little planets revolving about the sun be- 
tween the orbits of the major -planets 
Mars and Jupiter. Foreshadowed by 
Bode's law, now discredited, hunted for 
by an association of astronomers, the first 
asteroid was discovered by an independ- 
ent observer, who called his discovery 
Ceres. Now there are several hundreds 
of the little bodies known, but as others 
are constantly being discovered, the field 
is not yet closed. Of course, all the 
brighter ones, and consequently the lar- 
gest and most important, have been dis- 
covered, but the little ones present prob- 
lems of interest not to be despised. The 
old way of setting about discovering an 
asteroid was to compare a suspected re- 
gion of the sky with a chart, and if any- 
thing was to be seen not on the chart, to 
observe it for movement. This was a tire- 
some, tedious, and not particularly relia- 
ble operation. Now the astronomer turns 
his heavenly camera on the sky, and 
when he finds a small trail or line on the 
plate, instead of a point, he knows that the particular 
heavenly body which made that trail was within the 
planetary system, and consequently an asteroid. 

At the Naval Observatory, Washington, there has 
been in use for some time a camera with a nine-inch 
lens, attached to the great equatorial telescope. Of 
course, when the camera is being used, the great in- 
strument is out of commission, only the mechanism 
which moves it being used. For it should be clearly 
understood that taking picture:? of the stars is an affair 
Of some time, exposures of from one to three hours 
being given. During this time, of course, the earth is 
turning about its axis, and the stars are traveling 



The Masonry Piers. 

THE NEW ASTEROID CAMERA AT THE UNITED STATES NAVAL 
OBSERVATORY. 



Now this camera which is mounted on the big tele- 
scope does very good work, but it sadly interferes with 
the regular work of the big telescope. At the same 
time, the purchase of a new equatorial mounting, big 
enough and strong enough to do the work well, is an 
expensive matter and one which the powers who have 
charge of the Congressional appropriation would be 
slow to advise. Matters being in this state, Mr. Din- 
widdie, of the Observatory staff, proposed that a double 
asteroid camera be constructed out of the old equatorial 
mounting which was put in the junk-pile when the 
Observatory moved to its present site in 1893. Aided 
by the far-sighted policy of Admiral Chester, in charge 



other Observatory employes. The scaf- 
folding was limited in sine by the length 
of the timbers which could be convenient 
ly obtained, so that the setting of tho 
iron was somewhat complicated. It was 
necessary to first raise it as far as possi- 
ble with a top hoist, and then take hold 
below the center of gravity, steadying the 
mass with guys. In this way it was final- 
ly placed in position, and shortly after- 
ward the other axis and the central sec- 
tion of the old telescope were placed in 
position. 

A wall of brick and cement was then 
built around the piers and on this a house 
erected, Mr. Dinwiddie doing much of the 
work himself. This house, or shelter, as 
it is locally termed, is of peculiar con- 
struction. It has two rooms, one contain- 
ing the telescope, the other to be used 
either for a dark-room or as observers' 
quarters. The roof over the telescope is 
mounted on wheels, which run on rails 
the whole length of the building. When 
the telescope is to be used, this roof will 
be slid off its permanent position back 
over the roof of the second room, thus 
leaving the telescope free to the heavens. 
All this can be plainly understood by reference to the 
accompanying photographs. 

When completed, the central section of the telescope, 
tube, which is all that will be carried by the mounting, 
will have on each side of it a duplicate camera, with 
separate lens of its own — duplicate, because it some- 
times happens that there is a flaw in the plate, caus- 
ing the observer much lost time and worry. By taking 
two plates, exactly alike, there will be no possibility 
' of mistaking a flaw for an asteroid, as it is hardly 
conceivable that the same flaw in the same place should 
appear in two plates. Through the center of the tubo 
will be a telescope, used for finding and for following. 
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It may be asked why it is necessary to follow a star if 
the clockwork turns the telescope and keeps an object 
oriented in spite of the earth's motion. The reply may 
be that although the accuracy of the clocks which drive 
the telescopes is remarkable, they are not absolutely 
accurate and occasionally vary in rate. So an occa- 
sional visual observation is necessary to keep the whole 
accurately pointed. The telescope is so manipulated 
that a certain star is exactly on the crosshair in the 
eyepiece. Should the star get away a little bit, the ob- 
server can immediately correct the movement, and as 
the exposure is so long, such a variation for a short 
time is ineffectual. 

The work has been going on since June, and is rap- 
idly nearing completion. When it is finished, the Ob- 
servatory will have an asteroid camera which will not 
only relieve the great equatorial from work for which 
it was not designed, but an instrument second to none 
in effectiveness. Incidentally, Admiral Chester will see 
a tangible, new instrument come into being during his 
administration; and Mr. Dinwiddie, who planned and 
carried out the undertaking in the face of such discour- 
agement from many who said the task could not be 
done, will have cause to triumph, not only in the fact 
that he has made this apparatus, but that he has put to 
legitimate use a valuable telescopic mounting which 
for eleven years has rusted in the scrap-heap. 

JAPAN AT THE ST. LOUIS FAIR. 
(Continued from page 376.) 
houses where refreshments are served at all times. 
There are also a Japanese bazar and several resting 
places of characteristic architecture. In the gardens 
surrounding the administration building a successful 
effort has been made to reproduce the best features of 
Japanese landscape gardening; so well has this been 
done that travelers who are familiar with Japan state 
that they can readily imagine themselves back in the 
Island Kingdom. 

While the outdoor beauties of Japan attract the 
World's Fair visitor, it is the magnificent handiwork 
of the Japanese people that makes the most lasting im- 
pression. In the Palace of Varied Industries is an ex- 
hibit of the most beautiful cloisonne ware ever exported 
from Japan. This famous ware has never been equaled 
by any other people. To manufacture the finest quality 
of it takes nearly a year's time, separate burning and 
polishing being required for every distinct color used, 
and these vases and urns are ornamented With pictures 
in many colors. In- nothing else are such brilliant 
colors to be seen. The decorations consist of flowers, 
birds, fish, and landscapes in every conceivable shade 
and color. The process of making this ware is a Japan- 
ese secret carefully preserved. Some of these cloisonne 
vases are valued at several thousand dollars each. 
They are in all shapes and sizes, from a few inches to 
eight feet high. There is also a great display of Japan- 
ese porcelain ware of many varieties, sizes, and colors, 
and thousands of bronzes that are highly artistic. The 
carving is unexcelled, the expression being wonderfully 
lifelike. Elaborately carved furniture is to be seen in 
many varieties. The coloring is of the rich and artis- 
tic character for which the Japanese are so famous. 
There are magnificently-carved cabinets of red and 
black lacquer and gold, and lacquer tea tables inlaid 
with gold and fine woods. 

Passing from the beauties in wood, metal, and porce- 
lain, the visitor approaches a most elaborate and varied 
display of fine embroidery. Here are kimonos in rich 
silk, embroidered in most beautiful colors, and various 
other articles in silk, such as parasols, fans, curtains 
and wall ornaments. Just beyond are many fine pic- 
tures of animals, birds, and landscapes, embroidered in 
silk. No oil paintings were ever more perfect or more 
true to life. There is one picture of a cockfight, with 
feathers flying in the air, so natural in appearance that 
the scene seems real and the birds actually alive. 

There are elaborately embroidered screens which re- 
quired years to make; magnificent silk shawls, hand- 
kerchiefs and other articles for ladies, and thousands 
of yards of the finest silks; toys in endless variety, fine 
furs, displays of the best native work in painting and 
gilding on leather, a great collection of Japanese hats, 
Japanese lanterns of all sizes, shapes and colors, and 
a bewildering variety of other art treasures that bear 
the stamp of Japanese excellence. 

A model of a silk factory is a feature of the exhibit, 
and here, too, the Japanese thoroughness is manifest in 
every detail. There is a model of the house where the 
silkworms are reared and cared for. Another building 
shows where the silk is spun and woven, and the entire 
process of silk culture is fully displayed. 

In the Palace of Education the Japanese exhibit of- 
fers another surprise. All the schools of Japan have 
displays, and more evidences of Japanese thoroughness 
and attention to detail are given. Charts show the 
school attendance, averages, the number of readers in 
libraries, number of copies of journals published, expen- 
ditures, etc. The Japanese school course consists of 
eight years in the primary, Ave years in the intermedi- 
ate, three years in the high school and in the university 



three or four years. They have three kindergartens 
also and their technical schools, normal schools, and 
agricultural schools, besides their regular paid insti- 
tutes, just as they exist in Europe and America. In the 
public schools the boys are taught bronze work, wood 
carving, lacquer work, and to paint in water colors, 
and the girls are taught embroidery. Great care is 
shown in the methods employed, and nothing is omit- 
ted that might aid in perfecting the education of Japan- 
ese children. 

The busy Japanese are fully alive to their fishery 
interests, and have an extensive display of fishing boats, 
tackle, and fishing appliances of every description in 
their well-equipped section in the Forestry, Fish, and 
Game Building. Nine distinct varieties of fishing boats 
are shown. 

In the Palace of Agriculture Japan's agricultural 
display asserts itself. It is in charge of K. N. Ohashi, 
Japanese commissioner to the World's Fair, and is ar- 
ranged with great taste as well as completeness. The 
rice exhibit is the principal feature, and every phase 
of rice culture is minutely shown. The grain is taken 
from the time it sprouts, to the matured stalk bearing 
the ripened rice, twenty varieties of which are exhib- 
ited. The insects that injure rice are shown in glass 
cases, and the diseases affecting rice are shown in 
their several stages of development. The methods of 
hunting the insects are illustrated in photographs and 
drawings. A large display of fruits is exhibited, the 
Japanese persimmon being present in many varieties. 
Fruit culture in all stages is seen in pictures and draw- 
ings. The culture of tea and methods of growing tea 
scientifically are shown in detail, even the fertilizers 
required by certain soils being displayed. There is a 
tobacco exhibit of considerable magnitude. In Japan 
tobacco is a government monopoly. The exhibit shows 
the land desirable for tobacco and the methods of to- 
bacco culture. 

At the doorway of the Japanese exhibit of agriculture 
is a beautiful show-case in the form of a jinrikisha, 
made of gold and lacquer and valued at $1,000, and a 
large bush of flowers made entirely of silk. 

The important coal-mining interests in Japan are well 
represented in the Mines Building. We have selected 
for illustration a complete working model of what is 
known as Manda Pit, one of six mines owned by the 
Mitsui Mining Company, of Tokyo, Japan. The shaft 
has a cross section of 41 feet by 12 feet with a central 
division for the operation of two separate cages. The 
head gear above the shaft is 100 feet in height and the 
head sheave is 17 feet in diameter. The double-cylin- 
der steam capstan engine, represented faithfully to 
scale in the model, was built by the Miike Engine 
Works. The steam cylinder is 10 inches diameter by 
10 inches stroke, the drum is 6 feet in diameter, and 
the engine is capable of hoisting a load of 30 tons. 
There is also a double-cylinder winding engine with 
cylinders 24 inches in diameter by 5 feet stroke; the 
winding rope has a circumference of 4% inches, and 
the period of one winding is 50 seconds. The model 
also reproduces to scale the compound condensing 
steam pumping engine, with steam cylinders 45 inches 
and 90 inches diameter by 12 feet stroke, and water 
cylinder 22 inches in diameter. There is also repre- 
sented a tandem compound screen engine, built at the 
Miike Engineering Works, Japan, the cylinders being 
13 inches and 24 inches diameter by 20 inches stroke. 
The model also reproduces the screening plant, with 
revolving tipper 4 feet 10 inches in diameter, capable 
of tipping three tubs of 1,500 pounds capacity each per 
minute; a rotating bar screen 5 feet wide by 14 feet 
long; a gyrating screen 5 feet by 14 feet, a picking 
traveling band and a belt conveyor. Nearly all of the 
machinery and general plant represented by the model, 
and the model itself, were made in Japan, and the 
whole model affords a comprehensive idea of Japanese 
advancement in this branch of heavy engineering work. 

Limitations of space prevent any detailed references 
to the exhibit in the Transportation Building, with its 
large relief maps of the Japanese Empire, on which are 
marked all the railway, steamship, telegraph, and tele- 
phone lines, and the fine display of steamship models, 
which together speak eloquently of the development of 
this, the latest of the ancient races to put on the garb 
of modern civilization. 

— * < « — • — ■ 

The Current Supplement. 

The current Supplement, No. 1508, opens with an 
interesting article by Dr. Alfred Gradenwitz on some 
striking repair work done on the steamship "Eklip- 
tika." Excellent illustrations showing the nature of 
the damage sustained by the craft are published. 
Emile Guarini describes a very simple portable elec- 
tric searchlight plant used by the British War Office. 
"Electrical Transmission Devices for Automobiles" is 
the title of an article by the Paris correspondent of 
the Scientific American, in which he describes the 
Jeantaud and the "Electrogenia" systems. Perhaps the 
most valuable article contributed to the current Sup- 
plement is that by Sir William Ramsay on the "Peri- 
odic Arrangement of the Elements." The article is 



written in a lucid, instructive way that will surely be 
appreciated at its true worth. Day Allen Willey tells 
by word and picture how an incandescent mantle is 
made. Douglas W. Freshfield read before the recent 
meeting of the British Association for the Advance- 
ment of Science a paper on "Mountains and Mankind," 
the first part of which is published in the current 
Supplement. J. S. V. Bickford thoroughly discusses 
carbureters. 



" American Estates and Gardens." 4 

This sumptuously illustrated book by Barr Ferree, 
Esq., treats of the more notable great estates, houses, 
and gardens in America. It is a volume of 340 pages, 
with 275 illustrations, of which eight are in duotone 
and many are full pages. 

The illustrations are exclusively from original 
photographs. They ■ comprise examples of the best 
work of the most distinguished American archi- 
tects, and illustrate the most modern tendencies 
in the design and construction of large houses. The 
unusual number of illustrations contained in the book, 
which include exteriors and interiors, together with 
many garden views, has rendered it possible to illus- 
trate the homes and their surroundings with a degree 
of completeness not before attempted. The garden 
views present many of the more recent notable gar- 
dens, and constitute a noteworthy feature of the book. 

The letterpress has been prepared by Mr. Barr Fer- 
ree, and consists of detailed descriptions of the houses 
and gardens illustrated. The author has an extended 
personal knowledge of contemporary architecture, and 
his wide experience as an architectural writer has 
especially qualified him for this work. A unique value 
is imparted to the work by the fact that the descrip- 
tions are those of a keen observer, fully in sympathy 
with the beautiful houses he describes. 

The book has been prepared for the general reader, 
and appeals alike to the architect and the house owner, 
to every one, indeed, who is interested in good build- 
ing and in the finest types of recent domestic archi- 
tecture in America. 

The work has been beautifully printed on heavy 
plate paper, the size of the page being 10% by 13% 
inches. It is handsomely bound in green, black, and 
gold, and in addition to being the standard book on 
notable houses and gardens in America, it is one of the 
most attractive gift books of the year. 



18,187,918 School Children. 

More than 16,000,000 pupils, or 20.04 per cent of the 
entire population, were enrolled in the common schools 
of the country in the fiscal year ended June 30, 1904. 
The total school enrollment for the year, including pub- 
lic and private, elementary, secondary and higher edu- 
cation, was 17,539,478 pupils, and to this there should be 
an addition made for evening schools, business schools, 
private kindergartens, Indian schools, State schools for 
defectives, orphans, etc., 648,440, making a grand total 
of 18,187,918. 

These figures are taken from the annual report of 
the United States Commissioner of Education. In 1870 
the number of pupils enrolled in common schools was 
6,871,522, the same being 17.82 per cent of the popula- 
tion. In 1880 the percentage enrolled had increased 
somewhat, being 19.67 per cent of the population. In 
1890 the percentage of the total population was some- 
what in excess of the present rate. 

The average daily attendance for 1903 was 11,054,502, 
the same being 69.2 per cent of the total number en- 
rolled. This is the largest average attendance on the 
number enrolled ever reported in the United States. 
It was only 59.3 per cent in 1870. 

Women are rapidly supplanting men as school teach- 
ers." Male teachers formed nearly 39 per cent of the en- 
tire number in 1870, and nearly 43 per cent in 1880, but 
only 34 per cent in 1890, and only 26 per cent in 1903. 

The average monthly wages of teachers for 1903 was 
$49.98 for males and $40.51 for females, a slight in- 
crease over the previous year. 

According to an estimate of the report the total 
amount of schooling given to the average of population 
has risen from 82 days in 1800 to 1,034 days in 1903. 



Experiments have been carried out by the British 
naval authorities with a new method for combating 
submarine vessels. This device comprises a new type 
of quick-firing torpedo. This missile is less than 6 
inches in diameter and carries, of course, a smaller ex- 
plosive charge than the 18-inch weapon, while further- 
more it is not provided with a gyroscope. The new tor- 
pedo is fired from an above-water tube, and the mechan- 
ism is so arranged that the weapon sinks when it has 
reached its limit of range, if the object at which it 
was discharged is missed. The trials are being car- 
ried out at Portsmouth and are being followed with 
great interest, as it is considered a more effective 
means of fighting the submarine than the system of 
entangling them in wire nets. 



♦Qnarto, 340 pages, 37^ illustrations. Jtunn & C». Price $10. 
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NEW ANTELOPES AT THE N. Y. ZOOLOGICAL PARK. 

BY J. CARTER BEARD. 

It is by no means an easy matter to assign their 
proper place in the animal kingdom or to determine 
what really constitutes an antelope. In looking for 
the origin and the derivation of the word itself, we are 
led back through the Latin and the Greek to the old 
Coptic word pantholops, from which was derived an- 
tholops (A't'OdAoip) the name in later Greek for the 
fabled unicorn. As this mythical animal has been 
determined to be nothing more than a distorted idea 
of a gazelle, it ought perhaps to follow that the partic- 
ular sub-family, Gazellinw, to which the twenty-three 
known species of gazelles belong, should be that to 
which alone the term antelope should be applied, if 
it is employed in any restrictive or definable way. The 
name, however, has been extended to embrace all rumi- 
nants in which the horns are hollow 
at the base, set upon solid cones, 
and are permanently retained 
throughout the life of the animal, 
as well as some others in which this 
does not occur. No better opportu- 
nity has ever been given in this 
country to see for one's self the dif- 
ferent members of this family, from 
the pygmy Duykerbok antelope to 
the ox-like eland, and from our own 
aberrant type, the American prong- 
horn antelope, to the still more 
aberrant giraffe, than is now given 
by the incomparable collection of 
antelopes at the New York Zoologi- 
cal Park. 

The completion of the antelope 
house marks the fruition in part of 
purposes and ambitions entertained 
many years ago by the present very 
competent director and manager, 
Mr. "VV. T. Hornaday. 

"Ever since the opening day of 
the park," writes Mr. Elwin R. San- 
born, "the temptation to secure 
some of the interesting antelopes 
now becoming so rare has been dif- 
ficult to resist. But the futility of 
this desire, until suitable quarters 
could be provided, was so strikingly 
exemplified by the perplexing task 
encountered in the care of a few 
tropical deer through the winter, 
that no other argument for its aban- 
donment was necessary. 

"The new antelope house was in 
consequence built, and 'opened to 
the public,' with every stall occu- 
pied, the Society subscribing the 
entire list of specimens, amounting 
In round numbers to fifteen thou- 
sand dollars." The list of ante- 
lopes on exhibition is a long one. 
The Scientific Amekican has al- 
ready published descriptions of sev- 
eral of the rarer sort, together with 
pictures of the animals; but there 
remain many others quite as worthy 
of notice. Among the most singu- 
lar types in some respects are the 
water antelopes. There are five al- 
lied species, of which the Sing-sing 
antelope, a fine specimen of which 
is to be seen at the park, is a rep- 
resentative. 

It scarcely carries out our idea 
of an antelope, being a rather heav- 
ily-built animal, which, instead of 
presenting the sleek, gl»ssy, ap- 
pearance of other members of its 
family, is clothed with a coat of 
long, soft, loose, and flocculent hair, 
longer upon the neck than else- 
where, but not forming a mane. The 
color is grayish brown. The males 
alone carry horns. These in the 
adult individual are lyre-shaped, 

and covered almost to the tips with bony rings. The 
animal exhales an odor, and the flesh is so powerfully 
scented and of so bad a flavor as to be entirely un- 
eatable, a circumstance- which will go far to preserve 
the species from becoming exterminated, long after 
its congeners have disappeared forever from the face 
of the earth. The natives, we are told, tame these 
antelopes, and allow them to run with their cattle (in 
much the same way as we keep a goat, in the stable) 
because the animal is supposed to bring good luck and 
ward off disease. 

Sing-sing antelopes abound in marshy districts on 
the banks of lakes and rivers in central and western 
Africa. If disturbed, they invariably make for the 
water at full speed. In this way they escape lions and 
leopards, who in common with other cats are reluctant 
to take to the water, liut they cannot get away from 



the natives, who pursue them in boats, which they 
paddle faster than these antelopes can swim. 

An animal rare even in the range of country it in- 
habits is Baker's roan antelope (Hippotrayus equinus). 
The first of its species ever brought to America is a 
remarkable-looking creature. Its large, singularly 
shaped ears, stiff, upright mane, and peculiarly-marked 
face distinguish it from any of its congeners. It is a 
big animal, too, standing over four feet and a half 
high at the shoulders. The horns of the male have 
been known to grow to a length of three feet and a 
half, measured along the curve. It is a rare animal 
even on its range, which extends from central south 
Africa to Senegal. It is quite possible, considering the 
rapidly-approaching extinction of African antelopes, 
that this is the only member of its species that will 
ever be seen in this country. 




third, a full-grown male, was once so savage that for 
nearly a year he was bent on killing something or 
somebody. The creature is quite cow-like in form, but 
its horns most nearly resemble the horns of the har- 
nessed antelope of ' Africa, except that they are not 
twisted. The color is a rich, chocolate brown, becom- 
ing dark with age. Celebes is the home of the speci- 
mens which we have." 

The species which inhabits the Philippines (Bts 
mindorensis) is called tamarao. "It stands," writes 
Richard Lydekker, "three and a half feet in height. 
The horns, though massive, are comparatively short 
and rise upward in the plane of the face with a lyrate 
curvature; they are distinctly triangular, with the 
largest face in front, and are somewhat roughened. 
In its massive form, thick legs, and uniform coloration 
this species comes nearer to the Indian buffalo than 
to the anoa." 

It may be added that, as far at 
least as the anoa of Celebes is con- 
cerned, the animal seems to occupy 
a place almost exactly half way be- 
tween the antelopes and the oxen. 
"It approximates to the antelopes," 
writes Lydekker, "in its slender 
build, the structure of the hinder 
parts of its skull, the upright direc- 
tion and the straightness of its 
horns, the spots on its head, back, 
and limbs, and its small size." 



little Anoa Bull or Antelope Buffalo at the New York Zoological Park 




The Sing-Sin^ or Water Antelope. 
ANTELOPES AT THE NEW YORK ZOOLOGICAL GARDENS. 

In view of the fact that the curious little anoa has 
been adopted, along with the other inhabitants of the 
Philippine Islands, as a citizen of the "Greater United 
States," the specimens at the New York Zoological 
Park assume an additional interest. 

Although the anoa is ranked among ungulates with 
the oxen, and more particularly with the buffaloes, it 
has so many features in common with the antelope 
that it is sometimes called the antelope buffalo. It is 
a veritable pygmy, being when full grown, according 
to Mr. Hornaday, two feet nine inches high at the 
shoulders. "We have," says the last-mentioned gentle- 
man in writing to me, "three specimens at the park, 
two full-grown males and a female, the latter imma- 
ture. These little creatures take kindly to captivity in 
zoological gardens, and breed with fair regularity. 
Two of those that we have are quite docile, but the 



Lloyd's, and What It Means. 

Lloyd's dates from the latter part 
of the reign of Queen Elizabeth, 
and had its origin in a small cof- 
fee house in Tower Street, kept by 
Edward Lloyd. He was an enter- 
prising man, and through his busi- 
ness contact with seafaring men 
and merchants enlisted in foreign. 
trade, foresaw the importance of 
improving shipping and the meth- 
od of marine insurance. He was 
the founder of the system of mari- 
time and commercial intelligence 
which has been developed into its 
present effectiveness. Before the 
time of Edward Lloyd maritime in- 
surance in England was conducted 
by the Lombards, some Italians, 
who founded Lombard Street, but 
after Lloyd embarked in the busi- 
ness Britons conducted marine in- 
surance in London. 

The subjects of marine insurance 
are the ship, the cargo, and the 
freight, all of which may belong to 
different parties. In time of war 
there is what is termed the mari- 
time risk — the danger from acci- 
dent, collision, and stranding — 
which is distinctly separate from 
the risk of capture and seizure 
by an enemy. This class of marine 
insurance had its inception in the 
conditions arising during the seven- 
year French-English war of 1757 
to 1763. 

Lloyd's moved to Pope's Head 
Alley in 1770, and in 1774 removed 
to the present quarters in the Royal 
Exchange. In 1871 Lloyd's was 
incorporated by act of Parliament. 
This act defined the objects of the 
society to be: (1) The carrying on 
of the business of marine insur- 
ance by members of the society; 
(2) the protection of the interests 
of members of the society in re- 
spect of shipping, cargoes, and 
freights; (3) the collection, publi- 
cation, and diffusion of intelligence 
and information with respect to 
shipping. 

The corporation of Lloyd's and 
the committee of Lloyd's, who are the executive body 
of the corporation, and the secretary of Lloyd's, have 
practically nothing to do with marine insurance in 
the way of taking risks or paying losses. Their duty 
in this respect is to afford marine insurance brokers 
who wish to effect insurances a place of meeting with 
those who undertake the risks. 



A new substitute for nickel, called "Patrick metal," 
is being placed upon the English market. The feature 
of this metal is that it is silver-white right through, 
and retains its bright appearance permanently. The 
luster does not tarnish with use — in fact, it becomes 
brighter. It retains a high degree of polish, and will 
not rust even under the most unfavorable conditions, 
nor oxidize easily. It is malleable When cold and can be 
easily .oldered or brazed, 
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DEVICE FOE USE IN SHARPENING PENCILS. 

A rather novel invention is pictured in the accom- 
panying engraving. It consists of a device adapted to 
assist in sharpening pencils accurately and quickly. 
It is usually held that the correct way to sharpen 
a pencil is to hold the point against the right thumb, 




DEVICE FOE USE IN SHAEPENING PENCILS. 

and cut away the surplus wood and lead by drawing 
the blade of the knife toward the thumb. This method 
is open to the objection that it is apt to soil the thumb 
and Angers. On the other hand, the more cleanly 
method of sharpening a pencil by cutting outward, 
that is, away from the body, is apt to result in too 
deep a cut and the consequent breaking of the pencil 
point. The device here illustrated is adapted to pro- 
vide against these objectionable features, permitting 
accurate sharpening of the pencil without in the least 
soiling one's hands. Wc show two forms of the de- 
vice, one of which may be carried in the pocket, and 
the other mounted on a stand. In each case the device 
consists of a sleeve mounted to turn freely on a tubu- 
lar member, which snugly fits the pencil. The sleeve 
is formed with projecting guide fingers tapered to the 
proper angle. In use the knife blade bears against the 
edges of the guide fingers, and is thus prevented from 
making too deep a cut in the pencil. The pencil is 
turned in the. sleeve as a bearing after each cut so as 
to bring a new surface under the knife. The in- 
ventor of this device, Mr. A. D. Pagrelius, lives at 3106 
Lucas Avenue, St. Louis, Mo. 
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BLOW-OFF MECHANISM. 

A patent has recently been granted to Mr. James M. 
Fagan, of 135th Street and Willow Avenue, New York 
city, on improvements in blow-off mechanism or valves 
for steam boilers. The invention provides a blow-off 
of simple and novel construction, so arranged that a 
main valve when closed will be submerged in clear 
water, thus reducing to a minimum the danger of de- 




BLCW-U't MECHANISM. 

stroying the valve by the action of scale or sediment. 
Also the position of the valve is such that scale will 
not adhere to it when the device is in operation. As 
indicated in the accompanying engraving, and as 
shown most clearly in the lower left-hand view, the in- 
vention comprises a casing divided centrally by a parti- 
tion, which extends from the top to within a short dis- 
tance of the bottom of the casing. The casing is thus 



formed with two water-legs, that at the left being 
termed the "inlet" leg, and the other the "outlet" leg. 
The latter is connected with an outlet pipe, and the 
former communicates with the boiler. Extended across 
the upper portion of each leg is a diaphragm having a 
vertical wall provided with a valve seat. The valve 
which is seated in the diaphragm of the outlet leg is the 
main valve, and the valve in the other leg is an auxil- 
iary valve. In operation the main valve is opened wide, 
and the inflow is regulated by the auxiliary valve. In 
shutting off the flow the auxiliary valve is closed, and 
though some of the dirt and scale may be caught be- 
tween the valve and its seat, it will not, however, cause 
sufficient leaking to prevent the operation of the device, 
or never enough to prevent the suspended matter in the 
water from settling to the bottom of the casing, leav- 
ing the main valve in clear water. The main valve 
can then be tightly closed, as the valve seat will be 
clean. The clearing of the water may be observed in 
a glass sight tube, communicating at the top and bot- 
tom with the outlet leg. We also illustrate a modifica- 
tion of the device, in which the water-legs are formed 
of a length of pipe bent to a substantially U shape. 
The auxiliary valve may be seated in a diaphragm ex- 
tending across the upper end of the outlet leg above 
the main valve. 



speed was also noticeable. The carbureter is a fair 
sample of the type termed "automatic," which is now 
used in place of the hand-regulated kind on all first- 
class automobiles. It is one of the most compact pieces 
of gas engine apparatus which we have seen, as the 



New Car Replacer. 

The Philadelphia Rapid Transit Company is at pres- 
ent conducting some experiments with a car replacer 
invented by Thomas Crawford, a resident of that city. 
The device has the advantages of being quite small and 
comparatively light, so that it can be placed on every 
car, or where the running time of cars is close, as in 
the cities, it can be at least placed on cars at more or 
less close intervals. For the purpose of placing a de- 
railed car again on the tracks, a pair of implements 
is used much alike in design and general appearance. 
Each of these consists of two parts, the guide rail and 
the bridge. The former is a long tapering tongue 
with a groove extending along its length. The larger 
end of the guide rail fits loosely but securely in the 
other or bridge portion, which consists mainly of an 
inclined surface with its lower edge ending at the 
flange of the rail when the device is in place. The 
other of the pair has, in addition to the parts de- 
scribed above, also a lip by which it is held firmly in 
place when in use. The function of the guide rail is 
to direct the car wheel up onto the bridge, whereupon 
the wheel slides down the incline and falls into its 
proper place on the rail. Where the car has been 
carried some distance from the track, it is possible 
to work it back gradually by successive attempts, 
using the replacer until the wheel gets sufficiently 
close to the track to get the tongue under it and the 
other end of the replacer on the tracks. This device 
was given a number of severe tests by some of the 
officials of the company, and its operation was per- 
fect in every case. The pair of implements which 
constitute one replacing set weighs but a trifle over 
fifty pounds. Their cost is but little. 



THE SCHEBLEE AUTOMATIC CAEBUEETEE. 

An exceedingly compact and simple carbureter for 
gasoline engines is shown in cross section in the ac- 
companying diagram. As can be readily seen, the car- 
bureter consists of a float feed «chamber, B, through 
which passes the air pipe, A. G, The spraying nozzle, 

D, projects from the chamber, B, into this air pipe, and 
the U-shaped cork float, F, fits around it. The gasoline 
enters through the pipe, G, and the ball valve, N, which 
is on the end of a spindle that passes through and is 
secured to the float at # , besides sliding up and down 
in the bracket, I. The valve is set to close when the 
gasoline has reached the level indicated. K is a throt- 
tle valve which can be swung up into chamber, 8, by 
means of lever, /, which is pivoted at T. The carbu- 
reter is screwed on the inlet pipe of the motor at R. 
If is a flap valve which is held in a horizontal posi- 
tion by a spring which can be adjusted at N. The 
valve, M, does not close the pipe entirely; but when the 
motor speeds up, and the suction becomes more intense, 
it opens proportionally, thus making a greater inlet 
for the air, and so keeping the suction at D practically 
always the same. The result is that the quantity of 
gasoline which is drawn from this nozzle is the same 
at all speeds of the motor (provided, of course, that 
the throttle is wide open) and so a constant and per- 
fect mixture is always obtained after the needle valve, 

E, and the spring, N, have been once properly set. The 
latest model of this carbureter has an elbow on top 
through which the air enters, instead of through A. 
Fitted in this elbow is a sort of piston valve with an 
adjustable spring which gives a wider range of adjust- 
ment than the arrangement shown. A test of this car- 
bureter which we made recently on a single-cylinder 
gasoline car showed increased an* almost constant 
torque at wide ranges 01 speed of the motor, which it 
was possible to throttle down so that it was just turn- 
ing. The exhaust flame was of a light blue color, show- 
ing perfect combustion. An increase in power and 




SCHEBLEE AUTOMATIC CAEBUEETEE FOE GASOLINE 
ENGINES. 

float chamber and air pipe are combined in one, as 
shown. The general sales agent for the United States 
is Mr. F. H. Wheeler, Box 276, Indianapolis, Ind. 



AN ADJUSTABLE CANDLE HOLDEE. 

The difficulty with most candle holders is that they 
are not made adjustable to the many different sizes of 
candles which they may be required to hold. In the 
accompanying illustration we show an improved candle 
holder, in which the necessary adjustment can be very 
quickly and easily made. The holder comprises a 
headplate mounted to turn freely on the upper re- 
duced portion of a spindle centrally secured in the main 
standard of the candle holder. The plate is retained in 
position on the spindle by a knurled nut. A pivot pin 
projects from the center of this nut, and several pins 
project from the plate adjacent to the nut. The main 
body of the spindle is threaded to receive an adjusting 
nut, to which are pivoted several curved retaining 
arms. The arms pass up through slots in the edge of 
the head-plate, in which they are movably held and 
guided by means of narrow metal strips secured across 
the ends of the openings. In use the retaining arms are 
first spread out by rotating the head-piate and adjust- 
ing nut about the spindle in the proper direction to 
feed the adjusting nut upward. The candle is then 
forced down onto the pins projecting from the retain- 
ing nut and the head plate. Then, on rotating the plate 




AN ADJUSTABLE CANDLE HOLDEE. 

in the reverse direction, the nut will be fed downward, 
causing the sharpened ends of the retaining arms to 
close against the candle and firmly grip it. The parts 
may be securely retained in any desired position by 
tightening a set-screw, which is threaded into the ad- 
justing nut and bears against the spindle. 

Mr. P. J. McGuire, of 389 East Santa Clara Street, 
San Jose, Cal., is the inventor of this improved candle 
holder. 
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ODDITIES IN INVENTION. 
Separable Hinge. — Great difficulty is often experi- 
enced in hanging a door or shutter provided with ordi- 
nary hinges, and an inexperienced person sometimes 
finds it almost impossible to replace a door which has 
been unhinged. A New Yorker has invented an im- 
proved type of hinge adapted to overcome this diffi- 
culty. The construction also provides easy access to 
the pintle for the application of a lubricant thereto. 




SEPARABLE HINGE. 

As revealed in the accompanying illustration the pintles 
are formed integral with the leaves which are attached 
to the door jamb, while the other leaves of the hinges 
are formed with slotted knuckles adapted to fit into 
recesses in the pintle hinges and engage the pintles. 
The slots in the knuckles of the door-leaves, however, 
are oppositely disposed, so that when mounting the 
door the upper leaf is first moved into engagement with 
its corresponding pintle leaf and then the lower one is 
moved into position. The door is kept thus in hinged 
position by the action of gravity but can be unhinged 
by a horizontal pull. By examining the illustration it 
will be observed that upper leaves cannot be discon- 
nected until the door is wide open. 

Lock and Protector for Milk Jars. — Milkmen in 
some localities have a great deal of difficulty in safely 
delivering milk to their customers. Owing to the fact 
that they make their rounds long before their 
customers are up in the morning, they have 
to leave the jars of milk outside the door or at some 
hiding-place designated by the customer. The milk is 
thus liable to be stolen if the hiding place is discovered 
by an unauthorized person. To remedy this evil the 
jar-lock illustrated herewith has been invented. It 
consists of a plate formed with a central opening to 
admit the neck of the jar and is secured to the door 
frame or the side of the building by means of a bracket. 
Projecting into the aperture of the plate are a pair of 
lugs, preferably located near the outer end of the plate, 




MILK -JAR LOCK. 

while at the inner end is a lever, the tip of which pro- 
jects into the aperture when the device is in locked po- 
sition. The lower end of this lever carries a catch 
adapted to be engaged by a tumbler in the lock which 
is mounted on the main bracket of the device. Normal- 
ly the lever is held in open position by a spring-pressed 
pin projecting through the casing of the lock. In use 
the milk jar is slipped into the aperture of the plate, 
with the rim resting against the lugs. The lever is 
then pressed back to the position illustrated, in which 
it will be held by the spring tumbler. The tip of the 
lever is thus pressed against the inner side of the rim, 



staple-puller, a screw- 
It consists essentially of 
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holding the jar firmly in place. The jar cannot then 
be removed without raising the tumbler with a key. 

Combination Tool. — A combination tool which pos- 
sesses considerable merit has. recently been patented 
by an inventor in Kansas City. The tool is capable of 
performing the functions of a hammer, a hatchet, a 
nail-puller, a wire-cutter, a 
driver, and a wire-tightener. 
a pair of pivoted levers. 
The longer arm of one of 
the levers is curved and 
bifurcated at the end to 
form a nail-puller, while 
the shorter arm of ths 
same lever carries a hatch- 
et blade. The longer arm 
of the other lever is sharp- 
ened at the end to form a 
screwdriver, while the 
shorter arm of the same 
lever carries a hammer 
head. Just above the pivot 
pin of the tool the two lev- 
ers are notched, and the 
shearing action at these 
notches enables the opera- 
tor to nick or cut small 
pieces out of metal or wire. 
"Wire may also be cut by 
threading it through holes 
formed in the two levers 
immediately below the piv- 
ot and then shearing it by 
pressure on the levers. Two 

claws are riveted to the levers, one adjacent to the 
hammer head and the other adjacent to the hatchet 
blade. These will be found convenient in pulling sta- 
ples. The claws are so shaped that they also afford a 
convenient means for taking up the slack in a wire. 

Telephone Directory. — A telephone directory of 
novel form is shown in the accompanying engraving. 
It is made up of a flat disk with a central orifice which 
embraces the mouthpiece of the telephone. Radially 
disposed on this plate are a number of name-strips 
which are held in place by means of retainers. These 
consist of a pair of wire rings woven in and out 
through the disk, thus forming loops through which 
the name-strips are inserted. The disk may be re- 
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A NOVEL TELEPHONE DIRECTORY. 

voived to bring any desired name strip into more con- 
venient position. A pointer is provided, as shown, 
which may be moved to indicate the card of a sub- 
scriber whom the user desires to call or with whom he 
has been unable to make connection. It will be ob- 
served that the name strips can readily be removed and 
replaced by new ones whenever occasion may require. 



Brief Notes Concerning Inventions. 

An ingenious device for brushing clothes, in lieu of 
the more conventional clothes brush, has been intro- 
duced into a London hotel. It is an adaptation of the 
vacuum cleaner, now extensively utilized for cleaning 
carpets, furniture, etc. By this apparatus every parti- 
cle of dust and dirt in a person's clothing can be re- 
moved much more quickly and thoroughly than with 
a clothes brush, which only removes the surface dust 
on the apparel. In the basement of the hotel is in- 
stalled a small air pump driven by an electric motor. 
From this a long tube extends to the suction nozzle 
of the apparatus, placed in the vestibule of the hotel. 
An attendant passes this nozzle quickly over the 
clothes of the customer, and all the dust is drawn 
from the cloth into the machine. 

For the purpose of preventing dishonest employes 
from robbing the store of their employer, by reason 
of the fact that they have been intrusted with the key 
of the plant, a new invention in the way of locks has 
been recently patented by F. M. Thompson, of Dan- 
bury, Vt., the novelty of which is that 'it is operated 



by three keys. The person whose duty it may be to 
lock the establishment up each evening has one key, 
and while this will permit of the .closing and securing 
of the door, it will not open it again. The boy to 
whom is intrusted the duty of opening in the morning 
has another key, which will answer his purpose only, 
that of unlocking. The third key referred to is the 
master key, in the hands of the proprietor, by which 
the lock may be operated at any time. 

Tableware which closely resembles fine translucent 
china, and which is said to be almost impossible to 
break, is the produce of a Liege, Belgium, establish- 
ment, and so remarkable is this article that it has 
been made the subject of a report by the United States 
consul at that point. Severe and unusual shocks and 
sudden changes of temperature have little or no 
effect on these dishes, and the consul making the re- 
port says that he saw pieces of the ware used to drive 
nails with, and also thrown around on a stone floor, 
without the slightest damage being sustained. The 
resisting power of this ware is due to the special hard- 
ening process and to the nature of the crystal used in 
its manufacture. The color of the hardened crystal 
ware is of a blue white, and not the pure white of 
porcelain. The same firm also makes glassware of a 
corresponding hardness. 

Joseph G. Branch, the Chief Inspector of Boilers 
and Elevators of the city of St. Louis, Mo., is the in- 
ventor of a life net which is designed to be placed in 
the bottom of an elevator shaft, for the purpose of 
catching persons who may be unfortunate enough to 
fall by any chance through any of the openings of the 
well. It consists of a wire net, held on two sides by 
rods, which are in turn supported by strut arms. The 
lower ends of these arms fit the bearings of pillow 
blocks, which are bolted to a stout plank secured on 
the bottom of the shaft. The net is held taut by 
large compression springs acting at the upper end of 
the strut arms. When a falling body strikes the net, 
the fall is broken by the combined action of the net 
and springs, the arms closing up scissors-like, and 
after taking the force of the fall, the net resumes its 
former position through the action of the springs. 
The device is inexpensive and durable. 

Reference has been made heretofore of the aerial 
merry-go-round which has lately been erected in one 
of the London amusement gardens, which is said to 
have been designed by Sir Hiram Maxim. Because 
of the tame of its inventor and of the gigantic propor- 
tions of the device, this apparatus attracted a great 
deal of attention, but it subsequently developed that 
very similar devices had been made for several years 
by a Philadelphia firm and shipped to various points 
about the country, principally in the West. The E'ng- 
lish papers have now discovered that the same idea 
had been in vogue as early as 1882 in their country, 
the invention of J. G. Inshaw, but being very much 
smaller had probably made no lasting impression. The 
principle made use of in the two devices is the same, 
but in Mr. Inshaw's device there were accommodations 
for thirty-six persons only. As previously noted, the 
Maxim construction is much larger. 

The Los Angeles Railway Company makes use of an 
exceedingly novel arrangement for operating a group 
of switches in that city at the intersection of First and 
Spring Streets. At this point there are double tracks 
crossing each other and two double-track connecting 
curves. The cars of three lines pass here, and under 
ordinary circumstances the street-car traffic amounts 
to 210 cars per hour. On holidays and special occa- 
sions this number is somewhat increased, so that the 
switching of the cars manually, as it was done until re- 
cently by one man, became quite a gymnastic feat; 
and although the man became very expert, there were 
frequent delays at this point. A system of operating 
the switches from one point has been recently put into 
use, and there is a great improvement shown in the 
handling of the cars. The system is the patented in- 
vention of Dr. W. J. Bell, a dentist of that city. The 
operator is placed in a tower on a pedestal over the 
sidewalk, where his house is entirely out of the way 
and where he can have an unobstructed view of the 
cars and tracks. Liquid pressure is made use of as 
the medium of moving the switches, oil being used as 
the fluid. The pumps and other mechanism are lo- 
cated in the tower house, and are driven from the 
500-volt railway current. To each of the four switches 
is run a pressure pipe three-quarters of an inch in 
diameter. All the switches are held in the usual posi- 
tion, that is for straight track, by means of springs. 
When the operator desires to throw a switch, he pulls 
down the valve handle to a horizontal position, which 
movement opens, a three-way valve, and allows oil 
under a 60-pound pressure to move the switch tongue 
over against the force of the springs. A thin paraffine 
oil from which the solids and distillates have been re- 
moved is made use of. This is practically non-in- 
flammable, and has the additional advantage that it 
will not freeze in the colder climates where the system 
may be made use of. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

TROLLEY. — J. W. R«ckafell«w, Sergeants- 
ville, N. J. This invention relates to improve- 
ments in trolleys for electric-railway cars re- 
ceiving current from suspended wires or con- 
ductors, the object being to provide a trolley 
with a simple device to prevent the trolley 
from jumping off the conductor, the said de- 
vice being adjustable to adapt the same to con- 
ductors of different shapes or sizes. 

ATTACHMENT FOR PARTY-LINE TELE- 
PHONE SYSTEMS.— W. A. Shackelford, 
Lexington, Ga. The advantages in this case, 
are : First. Any subscriber other than those 
engaged in conversation, Is prevented from 
hearing it between those using the line. Sec- 
ond. Several pairs of stations upon the same 
line may be in communication at the same time 
without interference with each other, the line 
being thus practically divided up into several 
circuits. Third. When two subscribers are 
talking, the lines are grounded (or metallic cir- 
cuits completed according to system used) upon 
either side of the two stations in active use, 
thus lessening resistance of circuits and improv- 
ing the service. 

PARTY-LINE TELEPHONE SYSTEM.— F. 
Villmer, Winsted, Minn. Mr. Vollmer's in- 
vention relates to telephony, his more partic- 
ular object being to produce a system in which 
a subscriber at one station may call a sub- 
scriber at any station selected without disturb- 
ing other stations upon the line and yet silent- 
ly indicating to all other stations that the 
line is busy. [ 

Of Interest to Farmers, I 

PLOW.— E. IS. Wintkus, Coffeyville, Kan. 
One purpose of the invention is to provide two 
levers for accomplishing adjustments — that is, 
one lever for adjusting a single wheel on one 
side and a second for adjusting the wheels on 
both sides- which levers are arranged in close 
proximity to each other and on one side of and 
adjiicent to plow-beam. These levers are prefer- 
ably placed to ri^ht of ^low-beam, with driver's 
seat on left of beam, thereby making it per- 
fectly convenient for driver "to manipulate said 
levers with right hand, while guiding the team 
with lines in his left hand. It is an improve- : 
ment on a plow formerly patented by Mr. Win- 
ter's. 1 

GATE. — J. Granger, Springer, New Mex. 
The purpose of this invention is to provide 
latch devices for the gate operated through the . 
medium of the cables, which latch devices are 
automatically released from their keepers when ' 
the gate is opened and automatically engage i 
with the keepers when the gate is closed, the ] 
latches being directly operated by link connec- | 
tion with the mechanism acting directly on the • 
gate and operated by the cables. It relates to , 
a former improvement for which Mr. Granger | 
was granted Letters Patent. 



Of General Interest. 

HEATER FOI1 PRINTING-PLATES.— G. H'. 
Kendall, New York, N. Y. In Mr. Kendall's 
patent the invention has reference more par- 
ticularly to improvements in means for heat- 
ing the engraved steel plates in printing- 
presses, the purpose being to provide a heater 
carried by the press bed-plate whereby the 
printing-plate is kept heated at a practically 
uniform temperature. 

NON-UEFILLABLE BOTTLE. — G. S. 
G.jlihe, Manitowoc, Wis. This invention re- 
fers t» improvements in bottles of the non- 
refillable class, the object being to provide a 
bottle of this character that will be simple 
in construction, comparatively cheap to make, 
and by the use of which both the original bot- 
tle and the purchaser will be protected from 
fraudulent reuse of the bottle. 

METHOD OF TREATING SHEET IRON 
OH STEEL.— H. H. Gm»sell, Leechburg, Pa. 
This invention has reference to a process for 
treating sheet iron or steel, and more particu- 
larly for causing a uniform and thorough oxi- 
dation upon the exterior of the sheet, so that 
the oxid will adhere firmly to the sheet, being 
practically a part thereof, and presenting an 
elegant appearance, besides being very dur- 
able. 

PAPER BOX FOR PACKING BOTTLES.— J. 
T. Craw, Jersey City, N. J. This knockdown 
box is adapted for packing bottles, especially 
such bottles as are used for marketing small 
quantities of ink, mucilage, etc., which box 
may be constructed to receive bottles having 
top and bottom body-fianges, the bottles having 
straight or smooth bodies, the box so construct- 
ed that bottles may be conveniently and quick- 
ly placed or removed and held safely packed 
and separated for transportation or storage 
without sawdust or like packing material. 

TWINE HOLDER AND LIFTER.— E. S. 
Alderman, Marietta, Ohio. In this patent the 
invention is an improvement in that class of 
(wine-holders which are provided with a take- 
up for the twine in the form of a roller-weight, 
the frame of the device being adapted to be 
suspended from the ceiling or other support. 
The construction and arrangement and combi- 
nation of parts are such that friction is re- 
duced to a minimum. The entire apparatus 
suspends by a hanger. 

OPTICAL TOY. — W. H. Zimmerman, Tlale- 
thorpe, Md. The invention is designed to pro- 
vide a simple toy of a general character which 
may be made and sold for a very small price 



and which is so constructed as to be made and 
sold in what is known as the "knockdown" 
form, in which for convenience of storage and 
cheapness of transportation the parts are dis- 
membered and packed into small compass and 
as quickly and conveniently erected for use. 
This optical toy is designed to furnish both 
amusement and instruction. 

KILN'.— W. N. Weir, South River, N. J. The 
object of this improvement is to provide a kiln 
more especially designed for burning bricks and 
other clayware and arranged to utilize the fuel 
to the fullest advantage, and thereby render 
the kiln exceedingly economical, at the same, 
time permitting a continuous operation. 

BASKET-HANDLE.— R. C. M'otzke, St. Jos- 
eph, Mich. In this patent the object of the in- 
vention is to provide a basket-handle of wire 
or similar material which may be used instead 
of the ordinary wooden handles provided upon 
veneer baskets and which is adapted for appli- 
cation to baskets of different sizes and with re- 
inforcing strips of different widths disposed 
along the upper margins thereof. 

BASS DRUM AND CYMBAL ATTACH- 
MENT. — J. P. Stanton, San Francisco, Ca!. 
In the present instance the object of the inven- 
tion is the provision of a new and improved 
bass drum and cymbal attachment whereby the 
bass drum and cymbal can be beaten separately 
or simultaneously by a pedal action controlled 
by the foot of the musician. 

SAFETY COMMERCIAL PAPER.— J. Rowan. 
Ottawa, Canada. Mr. Rowan's invention re- 
lates to commercial paper, such as is used by 
bankers, merchants and other business men, his 
object being more particularly to so prepare a 
paper that alterations in the condition of the pa- 
! per — such, f'»r instance, as the erasure of in- 
telligible characters or the addition of said 
characters thereupon — may be readily detected. 
Another object is to provide a paper and ink 
therefor such as will not deteriorate with age 
and in which the fabric of the paper is not in- 
juriously affected by ink used thereupon. 

SAFETY-CATCH FOR PINS.— A. M. Reming- 
ton, Fitchhurg, Mass. The catch is for use in 
connection with pin-fastenings for articles of 
jewelry, such as brooches, breastpins, and the 
like. The object is to provide a device of the 
character specified which will hold the pin 
with absolute security, so as to prevent all 
possibility of accidental detachment of the pin 
from the garment or other support upon which 
it is fastened. 

HYGIENIC NIGHT-STAND.— X. Fauc«N, S 
Place Darcy. Dijon, Cfite d'Or, France. This 
new night-table is essentially characterized by 
the fact that it comprises two levels of same 
height entirely open upon their four faces and 
four panels vertically movable in order to con- 
stitute the box intended to contain the pot, 
sometimes at the upper level, sometimes at the 
lower one. Tndei- such conditions the airing 
of the table is perfect and no nauseous odor 
can be accumulated therein. 

BOX.— J. D«b«s, New York, N. Y. In this 
case the improvement refers to boxes or chests 
used for shipping fabric piece goods and other 
merchandise ; and its object is to provide a 
box which is exceedingly strong and durable, 
comparatively cheap to manufacture and free 
of projecting nails or like fastening devices to 
prevent injury to the merchandise in packing 
or unpacking the same. 

COUPLING FOR GAS-HOSE.— H. Acker- 
man, Newark, N. J. The main purpose of the 
invention is to provide a coupling especially 
adapted for use in connection with gas-hose 
adapted to connect a standing burner or drop- 
light with a source of gas-supply, the connec- 
tion being so made that when the burner is to 
be disconnected from the fixture and moved 
from place to place but a short length of tub- 
ing will be connected with the burner and the 
mating length of tubing need not be removed 
from source of supply with which it is con- 
nected. 

PHOTOGRAPHIC PROCESS FOR THE RE 
PRODUCTION OF PLASTIC OBJECTS.— C. 
Baese, Berlin, Germany. In carrying out his 
invention Mr. Baese photographs the object to 
be reproduced, hereinafter to be called the 
"original," in a light graduated in the direction 
of the axis of the lens of the camera and in 
proportion to the relief of said objects or parts 
thereof and then repeat the exposure on another 
plate or film in homogeneous light or in light 
graduated in inverse proportion to relief of 
said object. He then prepares a diapositive of 
one of said negatives, and this diapositive and 
the other negative form the desired set of 
plates. 

MILK-SERVER.— C. C. Btixxfitt. Xe\r York, 
N. Y. According to practice now in vogue it 
is frequent that several trips are necessary to 
deliver bottles where different families live in 
a single house. The present invention seeks to 
overcome this disadvantage by providing a de- 
vice readily adjustable to the number of bot- 
tles or packages to be carried, so that whether 
a large or small number are to be delivered at 
one house the instrument will nevertheless be 
susceptible to such adjustment as will adapt it 
\ to the existing conditions. 



device located in a mortise or recess therefor 
in one side of a window-frame and in line with 
the meeting-rails of the two sashes of the win- 
dow, one of the duplicate bolts of the device 
engaging with means on corresponding sash for 
preventing the sash from b>eing opened without 
proper operation of said bolt. 

DOOR-FASTENING.— L. A. De May«, New 
York, N. Y. By means of this invention a 
door may be held securely locked or it may be 
held so that it can be partly but not wholly 
opened, and by proper adjustment of the parts 
by a person inside of the room to which the 
door leads the catch may be entirely discon- 
nected. It may be applied to either right or 
left hand doors without modifying its con- 
struction. 



Hardware 

crmmxED stop and t.ock for win- 

DOW-SASUES.— R. L. Riley, Newbnrgh. N. Y. 
It may be briefly stated that in the embodi- 
ment of the inventor's improvements Mr. Riley 
employs a double combined stop and locking 



Household. Utilities. 

CAKE-BEATER. — M. A. Ritter, Carlisle, 
Ivy. Mr. Ritter's invention is an improvement 
in cake-beaters, seeking to provide a novel con- 
struction whereby the dough may be beat or 
worked the desired way and by which the dough 
may be scraped from the bowl when desired. 
The construction is simple, inexpensive, and 
will be found efficient in the practical use of 
the invention. 

SECTIONAL CASE.— A. E. Stenshatjg, Ash- 
land, Wis. In this patent the invention has 
reference to improvements in sectional cases 
for books or other articles, the object being to 
provide a case of this character so constructed 
that the several sections may be readily assem- 
bled and having a novel locking means for firm- 
ly securing the parts together. 



Machines and Mechanical Devices. 

DRYING APPARATUS.— H. IIuxcke, Berlin, 
Germany. In this apparatus the arrangement 
has the advantage that when the material is 
brought upon the endless band the water or 
fluid is pressed out and the material itself is 
compacted, whereby it better adheres to the 
transporting-band. Also there are arranged 
means for the purpose of cleaning t lie band 
and removing impurities from its meshes be- 
fore it enters into the trough containing ma- 
terials. By this cleaning process the pervious- 
ness and roughness of the band is regenerated 
and the latter adapted to take up material 
again. 

APPARATUS FOR EXHIBITING MOVING 
PICTURES.— N. PtwEit, New York, N. Y. The 
purpose of the vitascope is to provide register- 
ing and changing device conveniently operated 
during operation of the machine relative to the 
framing-opening, said device operating so that 
while the picture to be projected may be raised 
or lowered, for a perfect registry at framing- 
opening the rectifying mechanism acts inde- 
pendently of the body of machine and without 
interfering with action of any part carried 
by said body. Means provide a rectifying 
mechanism with an operating-lever friction- 
ally held in adjusted position and means for 
increasing or diminishing tension. 

DEVICE FOR TRANSMITTING POWER.— 
C. F. Pears«n, Chicago, 111. In this pateut 
the invention has reference to a device for 
transmitting power, commonly termed "plane- 
tary gearing." The objects are to provide a 
power-transmitting device which shall be capa- 
ble of producing variable speeds and reversing. 
These results are intended to be secured with 
comparatively simple construction and effi- 
cient and absolute certain action. 

EXCAVATOR.— C. L. Payne, Salem, Ind. 
The present invention has reference to im- 
provements in machines for excavating ground 
for irrigation, laying pipe-lines and the like, 
an object being to provide an excavator of com- 
paratively simple construction and by means 
of which the work may be rapidly carried on. 
While one set of digging devices is moved 
downward through the ground an other set is 
moved upward free from the ground, so that a 
large ground-surface may be operated with 
comparatively little expenditure of power. 

REVERSIBLE FRICTION DRIVE-GEAR.— 
A. MacGregor, Elizabeth, and J. V. B. Kenny, 
Bayonne, N. J. The object in this case is to 
provide a construction of gear which is dura- 
ble and efficient in service by the omission of 
weak parts that are liable to soon wear out 
by frequent adjustment of the parts required 
to reverse the driven shaft. In construction 
the several members are so combined and or- 
ganized that very slight movement of pulleys 
relative to one another is all that is required 
to start, stop, or reverse the shaft, and the 
operation can be effected without jar or shock 
on the working parts. 

TRITURATOR.— T. St. C. Goldman, Los 
Angeles, Cal. The triturator is arranged to 
insure proper reduction of substance to be 
treated by causing the pestle to be moved 
across the bottom of the mortar very rapidly 
on giving the pestle a pounding motion or al- 
lowing the pestle to work on the sides of mor- 
tar or to pass slowly across the entire bottom 
or up the sides of the mortar, according to 
nature of substance treated, to insure perfect 
grinding without danger of clogging, cramping, 
or fouling the machine, especially when treat- 
ing gummy substances. 

MULTIPLE RECEPTACLE FOR LTQUTDS. 
— A. L. Pepin, Norfolk, N\ Y. Mr. Pepin's in- 
vention relates to a multiple receptacle for 
liquids, and more particularly to an apparatus 
in which divers liquids, such as beverages of 
different kinds, may be stored separately and 



drawn either separately or two or more con- 
jointly. The apparatus may be used in res- 
taurants, hotels, cars, and all other places 
where it may be desirable for a person to se- 
lect one or more of several liquids to be drawn 
off into a drinking-receptacle. 

SAFETY DEVICE F'OR FIREARMS.— O. G. 
Vold, Dawson, Minn. The purpose of the in- 
j vention is the provision of a combination lock- 
ing device for the hammer operated at the ex- 
terior of the frame and which until properly 
set prevents the hammer from being carried to 
a half-cocked or fully-cocked position, and, fur- 
ther, means whereby the combination locking 
mechanism cannot be removed from the arm 
for purposes of inspection unless the person 
is fully acquainted with the setting of the 
combination. 

N«te. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
I Please state the name of the patentee, title of 
j the Invention, and date of this paper. 



Business and Personal giants. 



j READ THIS COLWMN CAREF¥LLY.— You 
! will And inquiries for certain classes of articles 
j numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
; Bend you the name and address of the party desir- 
I ingtheinformation. Iii every case it Is neces- 
sary to give the number of the inquiry. 
MXJrVrV & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6223.— For manufacturers of cast- 
ings tor gas engine cylinders. 

Autos.— »uryea Power Co., Reading, Pa- 
Inquiry No. 6224.— For makers of rice-milling 
machinery. 

Formining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 6225.— For makers of bottles for soda 
water, on i he same style as the English-made " Codd's 
ball-stoppered bottles." 

" C. S-" Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6226.— For Foster's gluten tester, and 
for a tintometer to be used in testing wheat and flour. 

Perforated Metals, Harrington & King Perforating 

Co., Chicago. 

Inquiry No. 6227.— If or manufacturers of razor 
handles, also lor dealers in English steel. 

Handle A Spoke Mcby. Ober Mfg. Co., 10 Bell St.. 
Chagrin Falls, O. 

Inquiry No. 6228.— For manufacturers of decora- 
tive glass spangles. 

If it is a paper tube we can supply it. Textile Tube 
Company, FallRiver, Mass. 

Inquiry No. 6229.— For manufacturers of or deal- 
ers m voting machines similar to those used in New- 
York State. 

Adding, multiplying and dividing machine, all in one. 
Felt A Tarrant Mfg. Co., Chicago. 

Inquiry No. 6230-— For machines for making gas 

from gasoline. 

Sawmill machinery and outfits manufactured by the 
LaneMfg. Co., Box l3,Montpelier, Vt. 

Inquiry No. 6231.— For a mill for powdering 
licorice root or any similar hard root. 

Leyden Chemical Works. Sole manufacturers of all 
luminous preparations. 666Eastl82d Street, New York. 

Inquiry No. 6232.— For toy steam engines and 
steam locomotives for experimental purposes, not to be 
over H h. p. 

For sale patent No. 769,007. Window controller and 
lock. Inquire Henry Wohltman, 334 W.12th St., N. Y. C- 

Inquiry No. 6233.— For makers of twisted metal 
concrete and expandedmetal for flreproofing and con- 
crete construction. 

HRY Battek-TES.— How to make and use them. Prac- 
tical, with original drawings. Mailed for 25 cents. Spon 
& Chamberlain, 123 S Liberty Street, New York. 

Inquiry No. 6234.— For a metal out of which to 
make a pump for pumping a weak solution of chlorine 
in w*ter, without injuring trie pump. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 6235.— For makers of rug machinery 
for manufacturing old carpets into rugs ; also for 
fcroom -making machinery. 

The celebrated " Hornsby-Akroyd" Patent Safety «il 
Engine is built by the De La Vergno Machine Compaoy, 
Foot of East 138th Street, New York. 

Inquiry No. 6236.— For a glass disk 10 or 12 inches 
in diameter from which to grind a mirror for a reflect- 
ing telescope. 

A. Bensinger Co., 245 Broadway, New York, manufac- 
ture the •'Rapid duplicator " for making many copies 
of writings, that is marvelous as a money-labor saver. 

Inquiry No. 6237.— For the address of the manu- 
facturers of the *" Eclipse " smoothing iron. 

Any metal, sheet, band, rod, bar, wire ; cut, bent, 
crimped punched, stamped, shaped, embossed, letter- 
ed. »ies made. Metal Stamping Co., Niagara Falls, N.Y_ 

Inquiry No. 6238.— For parties engaged in mining 
and crushing Phosphate rock to be delivered in car 
lots, treated with acid, or simply crushed. 

-We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Select pat- 
terns, and let us quote prices. Frontier Iron Works, 
Buffalo, N. Y. 

Inquiry No. 6239.— For machinery for making 
paper bags from flat sheets, and capable of sufficient 
variation in size to accommodate H and one pound. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

TuouivV No 6240. -For a compensating valve for 
gas"SViltg?ve a constant pressure at its outlet of 2 
pounds to square incli. 

Beginning with »ecember s. the Scientific Amer- 
ican Supplement will publish a practical series of 
illustrated articles on experimental electro-chemistry 
by N. Monroe Hopkins. 

Tnfluirv No. 6241. -For manufacturers of corru- 
gated rollers, such as used for corrugating wrapping 
paprr boards. 

Wanted.— Pattern *nd model makers by a western 
manufacturer of hardware specialties. Must be first- 
class workmen. Young men ambitious to excel pre* 
ferred. Model Maker. Box 773, New York. 

WANTED.— An expert electrician. Wages $3D, to begin. 
State full particulars. See " Herald " Nov. 20tb. for full 
particulars. " Downing," Box446, N. T. City, 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will he paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
Bime answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special "Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9482) E. C. I. asks: A man recently 
made the statement that dew "falls" as rain 
does. When challenged, he said that recent 
investigations have shown that the old theory 
that dew is deposited or precipitated on ob- 
jects colder than the surrounding air, is 
wrong. He will accept only the statement of 
the Scientific American. Will you be good 
enough to state briefly the latest theory (ac- 
cepted) of the formation of dew? A. The 
condensation of water vapor in the air Into 
water takes place upon chilling the air. This 
is seen as the earth cools toward night. The 
chilling takes place most rapidly near the 
ground. Grass and other vegetation cools more 
rapidly than the air above it. T"ke air in con- 
tact with plants is thus cooled, and deposits 
Its moisture upon the leaves of the plants. 
This is dew. The same thing takes place also 
upon rocks at times and upon fences. lew 
is thus deposited from the air upon surfaces 
with which the air is in contact, and it is 
formed right where it appears. It cannot be 
said to fall, in any exact use of term, nor have 
there been any new facts or theories on this 
subject in recent years. When the chilling of 
the aiT proceeds further, the moisture may be 
precipitated to a considerable height above the 
earth's surface, and it is then called "fog." 

(9483) W. P. Y. asks: Will you 
please answer the following questions con- 
cerning storage batteries described in Supple- 
ment No. 845? 1. There are sixteen plates 
1-16 inch thick, separated % inch = 2% 
inches, plus the outside wood strip y 2 inch = 
3% inches. Why does the jar need to be 7 
inches wide? A. The glass jars for the storage 
cells in Supplement No. 845 are stated to be 
Q x 9 and 7y 2 deep. Just why Mr. HopHlns 
selected that size we do not know. It is a 
size usually kept in stock. It will contain a 
good quantity of the electrolyte in addition to 
the bunch of plates, and seems to be a good 
size for that number and size of plates. If a 
size not far different from this is more avail- 
able for you, there is no reason why you may 
not take it. You cannot probably make the 
bundle of plates as small as you calculate it 
to be. They will not fit with mathematical 
exactness. F'ar from it ; they must not touch 
each other. 2. Description says when form- 
ing batteries discharge through, a resistance 
of 20 or 30 ohms. Can I use incandescent 
lamps for this, and how many will I require to 
use? A. You can use lamps for a resistance 
in discharging the cells. To obtain 2# ohms, 
If you have cells enough to light the lamps, 
you will require about ten lamps in multiple. 
A 16-candle-power 110-volt lamp, hot, has 
about 220 ohms resistance, and ten such lamps 
will have about 20 ohms resistance. 3. I have 
built a dynamo as described in Supplement 
No. 600. It works all right except the com- 
mutator. The bronze wears down faster than 
the mica, making it spark. I have thought of 
making another, and using oiled paper in- 
stead of mica. What would you advise? A. 
The most efficient remedy for the rapid wear 
of the commutator bars Is to use harder ma- 
terial, brass or copper, for the bars. The 
brushes will wear less if made of carbon than 
if made of copper. 

(9484) J. B. G. asks: Kindly inform 
me of some rule for calculating the relation 
between spark length and distance required in 
wireless telegraphy. I mean by this the dis- 
tance between stations and the length of maxi- 
mum spark which the coil can produce. In 
case there is no such law, could you give us 
approximately the spark length required to 
operate over three miles? Also, please state 
what coherer is best adapted to amateurs' use, 
and how much additional spark is necessary, 
as I suppose it would not be as sensitive as 
those used to obtain data on the subject. We 
intend making as much of the apparatus as 
possible, and would appreciate any informa- 
tion or references you could give us on the 
subject. A. We have published In our Sup- 
plement, No. 1363, price 10 cents, a full de- 
scription of a wireless telegraph apparatus 
intended for amateurs' use. If you ■ get this, 
you will find the details you ask. The con- 
struction of a coil Is described in Norrie's 'In- 
duction Coils," which we send for $1. So far 
as we know, the relation between spark length 
and distance Is not a matter of calculation! 



but of experience. Under good conditions a 
spark of one inch will be detected at a dis- 
tance of about a mile. If you wish to send 

■ three miles you should have a spark of three 
inches, although a somewhat shorter spark | 
would transmit to that distance over water | 

I in favorable conditions. 

(9485) L. B. B.. asks: 1. Can you 
recommend to me any books which would be 
of service to one taking up a course of in- 
struction in physics? I should like to find 
something in the nature of a graded course, 
starting with the simplest lessons. A. A good 
book for beginning the study of physics is 
Carhart and Chute's "High School Physics," 
which we can send for $1.40 mailed. Fol- 
lowing this, you can take up the study of any 
special part of physics, such as electricity, 
for which we can furnish, you any books you 
may require. A most excellent general work 
is "Experimental Science,' a book which cov- 
ers in a most excellent way the several por- 
tions of physics, with practical work, which 
must give one who follows it out a very com- 
prehensive view of the whole field. This we 
can send you for $5 mailed. We call your at- 
tention to the inclosed circular of this book. 
2. Will you please tell me whether it is true 
that the moon's rays, shining upon the face ' 
of a sleeping person, have any detrimental ef- I 
feet upon him mentally or physically, such as I 
causiug partial blindness, double vision, etc. ? | 
A. We have not the slightest belief that the 
light of the moon can do any of the things I 
which you mention and which "old wives' 
fables" have charged it with doing. The word 
"lunatic" means one affected by the moon. 
But there is no scientific proof that anyone was 
ever made crazy by the rays of the queen of 
night. The ligkt of the moon is simply sun- 
light reflected and softened by reflection from 
the cold polished surface of the moon. How 
can any occult effect be produce* in such a 
way? The imagination must vividly affect one 
to produce such results from such means. 
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Free-Hand Lettering. Being a Treatise 
on Plain Lettering from the Practical 
Standpoint for Use in Engineering 
Schools and Colleges. By Victor T. 
Wilson, M.E. New York: John Wiley 
& Sons, 1903. 8vo.; pp. 105; 13 full- 
page plates. Price, $1. 
To begin with, great stress is laid upon the 
fact that good lettering is good design, and is 
an art not to be acquired by the assimilation 
of a few simple mechanical principles. The 
proper proportions of the various styles of 
lettering, of large to small letters, and of let- 
ters to spaces, are discussed from the artistic 
point of view. Many helpful examples are 
given of lettering suited to different purposes. 
The chapter on "The Use of the Pen" contains 
much common sense advice ; its analysis of 
stroking gives the student a grounding in first 
principles that should serve him in good stead. 
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Lloyd's Register of American Yachts. 
Published by Lloyd's Register of 
Shipping, 15 Whitehall Street, New 
York. 12mo.; pp. 500. Price, $7.50. 
The second volume of the American Yacht 
Register, published by Lloyd's Register of Ship- 
ping, fully justifies the promise of the first 
volume, issued last year, and gives to yachts- 
men what has long been needed, a thoroughly 
comprehensive directory of yachting. Much 
has been done during the year to correct and 
amplify the original information, and in par- 
ticular to keep pace with the great change 
which is now taking place in the sailing fleet 
through the installation of gasoline engines. 
The list of power yachts, which includes l,tl9 
vessels, shows a very large number of old 
sailing yachts, once well known as cruisers 
or racers, which are now auxiliaries. Very 
full details of the engines of these and of 
other types of gasoline vessels are given. The 
list of sailing yachts includes 2,#99 vessels, 
making a total of 3,118 yachts of over 25 feet 
over-all length in use in the United States and 
Canada. In this list every section of the two 
countries is represented, from British Colum- 
bia to Nova Scotia, and from Southern Califor- 
nia to Maine and Florida. The list of clubs 
includes 159, and the list of yacht owners In- 
cludes nearly 3,999 names. A list is given 
of the yacht designers and builders of the 
United States, with the various yachts de- 
signed or built by them. The official signal 
letters of all yachts are given in a separate 
list, and also a list of former names of yachts. 
The letterpress and the illustrations are of a 
very high order, and the colored plates of flags, 
of which there are no less than fifty-seven, are 
among the most complete that have come to 
our notice. They include the national flag, the 
international code of signaling, the United 
States Weather Bureau signals, the American 
an* Canadian yacht club flags, of which there 
are nineteen colored plates and thirty-three 
plates of private signals of yacht owners, with 
forty flags to the page. 

Fireside Astronomy. By D. W. Horner, 
F.R. Met. Soc, M.B.A.A. London: 
Witherby & Co., 1904. 32mo.; pp. 
105. Price, 60 cents. 
This pamphlet forms a simply-worded treat- 
ise on some of the little-known ani often mis- 
understood facts in the science of astronomy. 
It was written for "the man in the street," 
who simply wishes to learn the reason of cer- 
tain things that happen in fhe heavens, but 
who has not the time or means to investigate 
such matters for himself. The book is very 
simple in character and language, and should 
give the tyro a fair knowledge of the main 
principles of astronomy. It is illustrated with 
a number of sketches and diagrams. 

The Vermilion Iron-Bearing District of 
Minnesota. "With an Atlas. By J. 
Morgan Clements. Charles Richard 
Van Hise, Geologist in Charge. "Wash- 
ington: Government Printing Office, 
1903." Pp. 462. 
This is 'Volume XLV. of the Monographs of 
the United States Geological Survey. It is 
large, well printed upon fine paper, and illus- 
trated by maps, plates, and panoramic views 
of ore basins and mines. The various forma- 
tions are separately dealt with, and there are 
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tertainment business, 
write for catalogue No. 
i), which sives detailed 
information and prices 
of Moving Picture Ma- 
chines,Films, Stereopti- 
consand Views. We offer 
dependable apparatus 
and views only no sec- 
ond-hand poods for sale. 
Eesponsible parties 
usinf our machines can 
rent moving picture 
films for one night or one week. 

KLEINE OFTIIAL CO., _ 
52 State Street, - - - Chicago, 111 



PATENTS 



Our Hand Book on Patents , Trade-Marks, 
etc., sent free. Patents procure* through 
Mnnn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,Washington,D.C. 
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Economy in the Boiler Room " 

is a free booklet which shows how hundreds of dollars 
maybesaved in the fuel pile each year. Itspeaksof 




The Dean Boiler Tube Cleaner, 

the only device which will remove all the scale from 
your boiler tubes. 

VVM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 




Send For It To Day 

You'll tind it always convenient to 
have as a useful and instructive book 

Montgomery & Co.'s Tool Catalogue 

The new edition has 704 pages and is 
copiously illustrated. P»cket size <i%s. 
Q& ins. Sent by mail for 2.5c. 

MONTGOMERY A CO., 
105 Fulton St., New York City- 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells ip any Kin* of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send f«r catalog. 

WILLIAMS BROS., Ithaca, N.Y. 



F. BARNES 
ELEVEN-INCH SCREW 
CUTTING LATHE 




For foot or power as 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford. I|| 



JUST PUBLISHED 



Scientific American 
Reference Book 



l&mo. 



516 Pages. Illustrated. 6 .Colored 



Plates. Price $1.50* postpaid 

The result of the emeries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. it deals with mat- 
ter ot interest to everybody. 
The book contains 50.00ufacts, 
and is »iuch more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
" Scientific American Refer- 
ence Book " has been compi le d 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reier- 
ence-more useful than an en. 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the SClEHTUfiC AMEEi oath to PreaOiit to the purchasers 
of elite book a remarkable augix<gut ion of mfnrT.iijjt.ioii. 

MUNN CO. CO. 
361 Broadway New "Vorri City 




Chain, C. A. Mann 774,788 

Circle c.mli, J. R.hertshaw 774,895 

Circuit changing apparatus, H. G. Webster 775,230 

Cleaning implement, J. »ettmar 775,077 

Cl.ck, intermittent alarm, A. M. Lane.,.. 775,010 
CI.* crusher an* cultivat.r, J. W. J.nes. . 775,039 

Cl.thes line sheave, C. S. K.llst.n 775,118 

Cl.ver kuncher, E. E. Culp 775,002 

Clutch, aut.matic, »exter & W..* 775,083 

C.herer, W. W. Massie 775,113 

C.ke .ven discharging implement, A. J. 

».ss 775,268 

C.ke .ven discharging machine, H. King.. 775,182 
C.ke oven discharging machine, A. J. ».ss 775,211 

C.ke puller, J.nes & King 775,177, 775,178 

C.ke-puller, J. E. J.nes 775,179, 775,180 

C.ke puller, H. King 775,183 

C.ke puller, F. C. S.mes 775,197 

C.ke puller, H. King 775,221,775,275 

C.ke puller, mechanical, F. C. S.mes 775,198 

C.ncrete cisterns .r tanks, apparatus f.r 

making, J. Wearth 775,290 

C.n.enser, K.estner & Harms 775,277 

C.nfecti.nery machine, W. L. Ruhe 775,093 

C.ntr.ller, R. P, JnckSOIt 774,943 

C.nveyer, p.rtakle, J. Ainsw.rth 774,731 

Co.ler, W. S. dwell 775,238 

Corn husking machine, C. & J. S. B.r.en.. 774,883 

Corn shelter, A. Anders.n 774,904 

Cott.n cleaning apparatus, S. ». Murray.. 775,279 

Cott.n ch.pper, B. A. Henley 774,941 

C.upling, H. Gallagher 775,167 

Coupling link, J. Il.lms, Jr 775,038 

C.verings, hl.cks, and slabs, manufacture 

• f n.n-c.nducting, H. C. Mitchell 774,946, 

774,947 
Crusher. See Cl.d crusher. 

Cue tip h.lder, J. G. Meyer 774,945 

Cultivator, Bail.r & Ashe 774,817 

Cultivat.r, c.tt.n attachment, G. Willis... 774,809 

Curtain attachment, C. G. Hensley 774,942 

Curtain pin, R. M. Seward 774,993 

Curtain r.d, W. S. Adams 774,962 

Cuspid. r, Rieker i\ M..re 774,953 

Cycle, f.ot, H. Glade 775,032 

■ampening machine, shirt, A. M . & J. E. 

Halstead 774,875 

»eaf, signul tor the, A. Ekkerg 775,079 

■ental dam clamp, .1. W. Iv.ry 775,083 

• ental t.oth pin p.inting t..l, L. H. 0. de 

Fernelm.nt 774,838 

•entists' instrument h.lder, W. G. Hull- 

horst 774,879 

■evel.ping device, dry plate, W. Bull.ck.. 775,001 
•ispensing apparatus, E. E. Murphy, 

774,888, 774,889 

• isplay stand, M. W. Reeves 775,191 

»o.r hanger, F. W. Miller 775,223 

»o.r .r wind.w guard, cell, Gesner & Leete 774,874 
■rain venting system, h.use, M. J. Garvin. 774,914 

■ rawing and measuring device, angle, E. G. 

Trisler 774,858 

■redging means, N. H. & R. H. F. Sewall 775,255 
■rier, J. E. Turney 774,859,774,880 

■ rill tube, W. A. Van Brunt 774,799 

■ umping apparatus, R. H. Stevens 775,153 

•uplicating apparatus, stencil, A. B. Bick.. 775,078 

■ ust pan, J. W. Snedeker 774,99-1 

Educational .r scientific device, R. W. Will- 

s.n 774,998 

Egg keater, W. J. Budley 776,102 

Electric furnace, R. Raddatz 775,282 

Electric light, p.rtakle, E. R. Gill 774,749 

Electric m.t.r controller, H. L. Van Valken- 

• urg 774,800 

Electric spark gap, T. B. Kinraide 774,758 

Electric switch, I. G. Waterman, 

775,018, 776,052, 775,053, 775,055 

Electric testing clip, H. Frankcl 775,284 

Electric time switch, H. K. Gardner 775,005 

Electrical distri.uti.n system, P. M. Lin- 
coln 774,764 

Electrical impulses, apparatus for receiving, 

». W. Tr.y 774,922 

Electrical impulses, selecting, D. W. Tr.y 775,050 
Electrically treating materials, W. S. Frank- 
lin 775,031 

Electrode, self-c.ntained hand, T. B. Kin- 
raide 774,760 

Electromagnet, W. Meyer. 775,145 

Electroplating is.lated designs .n vitreous 

surfaces, L. Bl.wer 774,976 

Elevat.r, J. J. Carr 775,234 

Elevat.r st.p, aut.matic, F. W. Hackmann 774,751 
Engine c.ntr.lling and g.verning gear, pres- 
sure, E. Cr.we 775,240 

Engine cylinder cling system, internal 

c.mousti.n, C. W. Hart 774,752 

Engine safety attachment, hoisting, F. W. 

Ly.n 774^767 

Engraving machine, automatic, M. Barr.. 775T#73 

Excavating machine, R. C. Ca.nfield 774,908 

Explosion motor, F. Henriod-Schweizer. . . . 775,120 

Explosive engine, J. S. Losch 775,243 

Eyeglass nose guard, J. E. Limeourner. . . . 775,085 

Feed water heater, ». A. Otis 774,992 

Feed water heater, B. J. White 774,997 

Fpeder, automatic .oiler, Bavis & Ault.... 774,833 
Fibers, apparatus for retting vegetable, B. 

S. Summers 774,856 

File, .ill, J. P. Wom.le 775,159 

Finger ring, M. L. Rok.ins 774,781 

Fire escape, J. A. Watt 776,157 

Fire escape, J. Wenig 775,158 

Fishing reel, A. F. & W. Meisseloach, Jr., 

reissue 12,283 

Float, electrical contact controlling, I. G. 

Waterman 775,058 

Floor jack, C. M. Millican 775,148 

Flooring clamp, E. F. Rosier 775,092 

Flour dressing machine, W. B. Gray 775,171 

Flowers on graves alive, device for keep- 
ing, L. Maurer 774,988 

Flue expander, J. A. Player 775.245 

Flushing tank. H. J. Luff 774,768 

Folding seat, porta. le, R. Fuchs 774,873 

Form, garment, G. Weant 776,260 

Fruit .ox, C. W. Stevenson 775,048 

Fruit gatherer, F. H. Borden 774,737 

Fruit gatherer, J. R. Reid 775,248 

Fruit grader, T. Strain 775,015 

Fruit picker, H. J. Sharp 774,793 

Fuel, artificial, G. K. Hollister, Jr 775,241 

Furnaces. See Boiler furnace. 

Furnace charging apparatus, blast, K. 

Schneider 774,788 

Gauges, electric indicating mechanism for 

pressure, J. P. Anderson 774,815 

Game, card, J. H. Whitelaw 776,072 

Gar.age .ox or receptacle, H. Breyer 775,061 

Garbage, etc., and removing the oil, etc., 
therefrom, cooking, C. S. Wheelwright 

774,805, 774,807 
Gar.age .r .ffal and rem.ving the .il .r 
grease therefr.m, apparatus f.r eking, 

C. S. Wheelwright 774,804 

Gar.age .r .ffal and rem.ving the .il 
therefr.m, apparatus f.r coking, C. S. 

Wheelwright 774,808 

Garbage or offal, apparatus for removing oil 

or grease from, C. S. Wheelwright.... 774,808 
(Jarment clasp or hose supporter, A. H. 

Cohn 774,829 

Garment fastening, E. G. Skinner 775,094 

Gas burner, A B. Shaw 775,289 

Gas burner mantle, incandescent, H. Bewey 775,128 

Gas check, A. Ullmann 775,158 

Gas generat.r, F. S. Vincent 774.802 

Gas heater, I. Bl.ck 775,025 

Gas meter variable pressure c.mpensating 

mechanism, F. H. Crawf.rd 774,910 

Gas pr.ducer, H. L. Bix.n 775.265 

Gas purifier valve c.nnecti.n, J. S. Be 

Hurt, Jr 774,911 

Gases, Apparatus f.r electrically treating, 

K. Birkeland 776,123 

Gase.us material, means f.r separating n.n- 

gase.us fr.m, A. G. McKee 774,851 

Gate, W. W. Sanders 774,787 

Gate, H. I. Ingers.ll 774,881 

Gate, G. W. Thompson 774,898 

Gate, A. E. Alrhart 774,983 

Gear mechanism for machine tools, change, 

W. T. S. Johnson 774,883 

Gearing, change speed, L. P. Mooers, reissue 12,284 
Gearing for machine tools, feed, V. Holz.. 774,843 

Gum setting, F. A. Fairbrotber, Jr 775,030 

Glass grinder, Plate, H. w. Thomas 774,857 



JUST PUBLISHED 



c/4merican Estates 
and Gardens 

4to. 11x13/^ inches. Illuminated Cover and 
275 Illustrations. 340 Pages. Price, $10.00 



By BARR FERREE 

Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 

Institute of British Architects 




A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 
on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus- 
trated prospectus mailed free on request. 

o7WUNN C& COMPANY 

Subscription Dept. O.O. 

337 Broadway, New York 



Publishers of 
' Scientific American ** 



AMERICAN JUMP SPARK IGNITION OUTFITS 




See Cai\aix)GUE W. 



MARINE 
AUTOMOBILE 




STATIONARY 
MOTORCYCLE 



A MEltH AN COII, COMl-ANY, Souierville, dlaas. 



NOT FOR FARMERS ONLY 




ttflraran 



is not only 



The Leading Journal of Agriculture 

and positively 

The ONLY Agricultural NEWSpaper 

but also 

The one weekly devoted to country life which no suburban resident 
and no city owner of a country place can afford to be without 

Subscription, $1.50 Four Months' Trial, 50c. a ^Yrywhe;re d 
SPECIMEN COPIES FREE l vi ^^ b ^ hlta f^ i *s^ r, 'ti.t m,at ' 7 

*->■*—■■-■ j t j e jjj se0( j j or djjuk Address Hit publishers: 

LUTHER. TUCKER <a SON. Albany. N. Y. 



November 26, 1904. 
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The prime requisites of a 
perfect underwear are : 
Healthfulness, Durability, Fit, 
Finish. "Jaeger" possesses 
these in a pre-eminent degree. 
Hence its unique distinction as 
a household word in the land. 

Recommended by leading 

physicians everywhere 

B—Mets tend Sttmvles Free. 

JAEGER'S S. W. S. Cl'SOPf STtRES; 



New York : 



1 3»6 Fifth Ave. 



' 157 Broadway 

Brooklyn : 504' Fulton St. 

Boston : 23»-232 Boylston St. 

Fhila. : 1510 Chestnut St. 

Chicago : 82 State St. 

£.i,tetits in all 
Cities 




THE CARLISLE & FINCH CO 

233 E.CLIFTON AVE 
CINC1NNAT 
O 





WOLVERINE 

SELF STARTING AND 
REVERSING 

Gasoline Marine Engines 

3 t. 5 borse p.wec Launches 
18 1» 75 ft. Write f »r catal»eue. 

WOLVERINE MOTOR WORKS 
Grand Rapids. Mich., U. S, A. 

Brooklyn office, 97 22dSt. 



IMPORTANT. 

THE 
FOUR-TRACR 

NEWS 

The Popular Illustrated 
Magazine of Travel and 
Education 

From 130 to 160 pages each issue, 
every one of which is of human in- 
terest. 

Subscriptions for 1905 only will be 
received until Becember 31st, 1904, 
at 50 cents per year; to foreign 
countries $1.00. 

After January 1st, 1905, the sub- 
scription price will be $1.00; to for- 
eign countries $1 .50; at newsstands 
ten cents per copy, 

SUBSCRIBE NOW 

and take advantage of this extraor- 
dinarily low rate. 

GEO. H. DANIELS, Publisher 
7 East 4-2d St., New Yorh 
Box No. 24. 




HE OTHER PLACE 

is full of men whose 
greatest regret is that 
their wives and chil- 
dren were left unpro- 
vided for. How easy 
it would have been 
to have made the future of their 
loved ones secure. May we send 
you our little booklet telling " how " \ 

We insure by mail. 

PENN MUTUAL LIFE INS. CO. 

PHILADELPHIA 



Glass making machine, window, E. Chees- 

man 775,204 

G»ld and «xi4 •!' ir«n fr«m sand, recovering, 

T. J . L«vett 775,043 

G»ld saving apparatus, 1,. Sachse 774,786 

Grappling h»»k, W. T. Wlhuii 774,900 

Grinding machine, D. S. Thompson 775,258 

Grindstone wetting device, E. A. B»str»m.. 774,864 

Gymnastic apparatus, J. B. Chavez 774,738 

Hammer, p»wer, J. D. Seibert..' 774,791 

Handle attachment, W. Chambers 77o,236 

Harrow, disk, W. S»bey 775,283 

Hat frames, device f»r forming wire, W. M. 

James»n 775,174. 775,175 

Hat frames, firm for making twisted wire, 

W. M. James»n 775,173 

Hay rack clamp, G. Wenzelmann 774,861 

Hides, machine for applying c»l«ring matter 

U, R. W. Churchill 774,935 

High frequency device and vacuum tube 

stand, portable, T. B. Kinraide 774,759 

Hinge, W. K. Henry 774,878 

H»isting apparatus, J. Campbell 774,828 

Hoisting, dumping, and tramming apparatus, 

N. C. Miller 775,189 

Il««k and eye fastening machines, h««k 

feeding mechanism for, W. A. C»urtland 775,t75 
H»rsesh»e, c»mp«siti»n, H. Bartley. .774,819, 774,820 

Hub, wheel, L. Zamb»ni 774,927 

Identification slip h»lder, F. O. Hicks 774,754 

Igniters, protecting device for self-acting, J. 

Kellermann 774,844 

Insulated electric conductor, ,T. A. Heany.. 775,274 
Insulated electric wires, branch box for, M. 

Havens, Jr 775,037 

Insulators, manufacturing earthenware, F. 

M. Locke 774,765 

Internal combustion engine, J. F. Duryea.. 775,103 
lonone, making homologues of, R. Schmidt. 775,251 
Ironing table or board, extension, I. Spurlin 775,070 

Jewel pin setter, O. E. Scott 775,253 

Kinematographic or like projections, objec- 
tive for, A. 13. E. Breard 775,000 

Kitchen utensil, W. H. Levey 774,763 

Knitting machine take-up mechanism, L. C. 

Huse 774.755 

Lamp, electric arc, R. Scott 774,789 

Lamp, electric arc, T. Hamilton-Adams.... 774,876 
Lamp extinguisher, mechanical. M. Busch. . . 774,907 

Lamp igniter, oil, S. M. Meyer 774,769 

Lamp, vacuum arc, H. Edmonds 774,836 

Lamps, system of distribution for electric 

glower, A. J. Wurts 774,812 

Lathe, self-centering axle, K. von Boeck- 

mann 774,825 

Leather, apparatus for baking or curing pat- 
ent, W. R. Smith 774,971 

Lens grinding machine, E. L. Egolf 774,745 

Letters, etc., franking or stamping ap- 
paratus for, lvrag & Hansen 774,761 

Levee protector and making same, F. V. 

Wright 774,901 

Level, try gravity, J. A. Drew 775,129 

Lifts, automatic wheel brake for, W. 

Mayer 774,85* 

Light extinguishing apparatus, time, S. 

Wells 774,926 

Liquid dispensing apparatus, I?. G. Kammer- 

er 774,986 

Liquid distributing apparatus, F. L. Emer- 
son 774,746 

Loading machine, A. J. Doss TTi^UlW 

Lock, H. Biikedal 774,81!:: 

Lock, B. Phelps 774.970 

Locomotive boiler, J. M. McClellon.774,773, 775,115 
Locomotive, compressed air, W. R, Pratt... 774,778 
Locomotive safety device, H. Botermann . . . . 775,074 
Loom for weaving pile fabrics, A. Heald . . 775,218 

Loom heald wire, carpet, J. Cocker 774,909 

Loom shedding mechanism, R. Crompton. . 775,076 

Loom shuttle, H. A. Kennedy 774,944 

Ullu-Ienfor. G. Wuk-h 774,969 

Lug, JMiphori-iittf, 0. M. Burns 774,932 

Machine parts, disconnecting suspension de- 
vice for heavy, F. G. J. Schulze-Pillot 775,252 
Magnets of alternating current generators, 

rotating the field, G. F. Scott. .774,955, 774,956 
Magnets of dynamo electric machii es, rotat- 
ing field, C. F. Scott 774,954 

Mail baK catcher and deliverer, W. Davidson 775,208 

Malt kiln, C. E. Glafke 774,915 

Mantelpiece, wainscoting, face plate, or slab 
for covering walls, ceilings, etc., D. 

Roehm 774,783 

Match box, O. W. Townsend 775,07 1 

Matrix band retainer, L. H. Babcock 774,816 

Measuring and delivering device, rope, S. D. 

Lindsay 774,987 

Meat press, V. M. Kent 775,181 

Metal bars to sheets in pile in a heated 
state, apparatus for reducing, T. V. 

Allis 7T5,022 

Metals, apparatus for treating finely divided 
material for the recovery of, D. C. 

Boley 774,733 

Milk can, L. Sturges 774,797 

Mirror hanging device, J. P. Eustis 775,003 

Mixer, W. J. Judd 775,242 

Motor, M. R. Conway 774.867 

Music box, L. Perotti 774,920 

Music holder, I. C. Adams 774,814 

Music tune sheets, machine for making, N. 

Collins 775,237 

Musical instruments, combined support and 
tone modulating device for, .!. F. 

Glndieua 774,750 

Nipple or mouthpiece, C. A. Lindsay 774,848 

Noodle machine, A. F. P. Stenzy 775,152 

Nut lock, H. J. Berkley 775,100 

Oil burner, G. W. Arper 774,928 

Oil can, Nilson & Hagemeister ■ 77,%281 

Oiling device, W. W. Nugent 774.969 

Ores, reducing, H. F. Brown 774,930 

Ore roasting furnace, A. P. O'Brien 775,147 

Ornamental stand, E. G. Hess 774,753 

Packaging machine, A. & J. H. McLeod... 774,774 

Packing, metallic, J. A. Magnusson 774,886 

Packing, metallic, G. D. Rollins. .775,193, 775,194 
Packing, metallic piston, G. E. Ericsson. . 775,213 
Paii. See Dust pan. 

Paper box, Eisenhardt & Stoehr 774,981 

Paper box corners, etc., fastener for, T. Pilz 775,090 
Paper making, apparatus for preparing fiber 

for, F. H. Cloudman 775,027, 775,028 



fBeltast 
flfoesb 



Luxurious Linen Underwear 

WARRANTED TO WEAR WELL 

Warmest for Winter weather ; comfortable 
always ; cleanest, healthiest, best in every way. 

" White " has been through the bleacher's 
hands ; " Natural I,inen " gives all the wear 
there is and is more absorbent — equally grate- 
ful to the skin. Price the same. 

Send for Samples of Fabric and our Free JJo»k 

Sold by all dealers, or sent direct by 
mail if your dealer won't supply it 

BELFAST MESH UNDERWEAR CO., 366 Mechanic Si, Poughkeepsie, N. Y. 



PRINTING THAT BRINGS RESULTS PAYS YOU 

WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St Louis Exposition, 1 4x20. on 20x24 paper. 
C. L. WRIGHT &■ CO., 132-4-6 West 14th Street. New York. 
, roiwgi%j^rwyiwiw)yi'.wiv^ 



PRACTICAL ARTICLES ON 

EXPERIMENTAL ELECTRO-CHEMISTRY 

By N. MONROE HOPKINS 

will appear in the 
Scientific American Supplement 

The articles describe simply and clearly experiments in electro-chemistry with 
easily constructed apparatus. Intelligible and lucid drawings and. photographs ac- 
company the articles. The entire series, when, complete, will constitute a splendid 
student's manual of electro-chemistry. 

Each number of the Supplement costs 10 cents by mail. Subscribe for the year 
and be sure to receive all the papers containing the articles. 



MUNN ®. COMPANY 



361 Broa.dwa.y 



NEW YORK 



Blasting? 



Use Star Electric Powder Fuses 
£tar Electric Exploders* Star 
Time Fuses and Push Down Bat- 
teries. They mate blasting sure and 
sate. Send for information. 



STAR ELECTRIC FUSE 
Wilkesbarre, Pa. 



WORKS 



HISTORY 

IN THE MAKING 



ONE DOLLAR 
A YEAR 

TEN CENTS 
A COPY 



Paper pulp, J. Ferran* 
Passenger *r.p, J. J. Carr . . 
Pasteurizing li.ttle* liquids, 
Pastry, etc., h.l*er f.r, E. 

Genter 

Peat treating apparatus, W. 
Pencil h.l*er, C. E. Trump 
Pencil sharpener, Huyck & 



4,!»>:i 
5,235 

775,144 



O. Mathie .... 
W. & A. M. 

774,839 

775,137 
775,097 
Lams.n 774,880 



T. Griffin. 



Pencils, etc., machine f.r imprinting, H. C. 

Biette 774, 882 

Pendant, adjustable, E. J. Shaw 774,852 

Penh.l*er, pen ejecting, F. H. Maxanr 774,887 

Petr.leum burner, Fergus. n & Brush 774,747 

Ph.togra.hic printing frame, W. E. D.b.ins 775,101 

"iano, R. S. Bowen 775, 181, 775.262 

Pian. key tensi.n adjuster, C. C. War*.... 774,961 

Pian. pe*al acti.n, R. S. B.wen 775,162 

Pick, miner's, W. H. F.ley 774,748 

Piling, sheet, J. N. Hatch 774,877 

I'itliiw, O. B. Starkwather 774,996 

Pipe cutting and threading machine, port- 
able, C. S. Car* 774,934 

Pipe hanger, adjustable, O. C. Meyer.... 775,244 

Pipe nr.l* ore, P. Cliff.r* 775,205 

Pipes, t..l f.r an* pr.cess .f repairing, J. 

H. Christman 775,124 

Pitcher, anti*rip, M. S. Cr.ss 774,739 

Planter, tw. r.w, M. B. C.ii g 775,033 

P.tat. *igger lifter, E. Saatz 774,785 

P.ttery m.l*ing n achinc, L. Mary 774,918 

P.wer transmitting mechanism, L. D. R.bin- 

s.n 774,782 

Preserving an* disinfecting, A. Muller- 

Jac.s 77.1.08(5 

Print machine, blue, Buchh.lz& Ra*emacher 775,232 

Printing machine, J. S. Duncan 774,912 

Pr.peller, T. G. Tl .inps.n 775.155 

Pu**ling furnace, mechanical, W. B. Burr.w 775,026 
Puff cm., a*justable p.mpa*.ur *ip, A. E. 

Newt.n ■■ 774,990 

Pulley, self-oiling l..se, A. J. Stickler 775,154 

Pulley, split, H. A. Bavenp.rt 774,965 

Pulp screen, II. J. Dickers.n . , , , 774,968 



Over ioo 
Illustrations 




A $3.00 

MAGAZINE 

FOR BUT $1.00 

A YEAR 



128 Pages 
Every Month 



SAMPLE COVER DESIGN 



THE WORLD TO-DAY 

is not simply a chronicle of events or a summary of other publications. 
It obtains its information at first hand and is always up-to-date It em- 
bodies a new idea that has met with remarkable success, and has an 
individuality of its own. 

The Worli To-Bay contains in each issue vigorous editorials upon per- 
sons, opinions and events. It also contains articles from tha foremost 
men and women of the day upon an astonishingly wide range of subjects 
of current interest. The Calendar of the month, Biographies of noted 
men and women, Book Reviews and Cumulative Index in each issue, are 
features that appeal to people who wish to keep in touch with the world's 
progress and have not time for extensive reading. Its articles on scien- • 
tific subjects have attracted wide attention. It is the only magazine pub- 
lished treating of the realties of life that is sold at a popular price. 
In point of presswork, illustrations (many in colors), range of subjects 
and general attractiveness it is unequaled by any other magazine. 

Fact more interesting than fiction when presented right 
The only magazine oi its class at ONE DOLLAR per year 

SUBSCRIBE NOW. SAMPLE COPY TEN CENTS 

THE WORTD TO-DAY CO., 1138, 67 Wabash Ave, Chicago 
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Scientific American 



November 26, 1904. 



Pulverizer, A. Raymond 775,068 

Pulverizing mill, J. H. Elspass 775,130 

Pulverizing mill, centrifugal, A. Raym»n#.. 775,069 

Pump, J. W. Park 775,117 

Pump coupling, windmill, C. W. Decker.... 774.S39 

Pump, lubricating, McCanna & Markle 775,067 

Pump •perating means, C. F. Mayer 774,919 

Pump, plumber's f»rce, J. H. Lawless.... 775,065 

1'ump !■•* coupling pin, F. I. Webber 775,2*0 

Pump valve, high pressure, W. J. Bailies.. 774,732 
Pumping ani dredging apparatus, G. A. Far- 
well 775,267 

Puttying t««l, W. J. McClenahan 775,089 

Rail k»n*, E. P. H»we 775,082 

Rail b*n* c«mpress»r, G. M. Willis 774,810 

Rail brace, J. F. Kelly 774,845 

Rail j*lnt chair, T. Ditmars 774,741 

Rail j«int chair, B. H. Tripp 774,899 

Railway bl*ck signal system, electric, H. W. 

S«u*er 774,897 

Railway fr«g, V. Angerer 775,160 

Railway signal, C. R. Traxler 775,199 

Railway switch adjuster, automatic, W. T. 

Harris 775,064 

Railway tie and brace, steel, H. C. St«ut.. 775,049 

Rak«, W. Cr.nk 774,980 

Ratchet drill, J. F. Haunigan 775,1:1* 

Raz«r, K. C. Gillette 775,134,775,135 

Receptacle fastener, C. M. Hunt 775,172 

Reclining chair, E. Perry, Jr 774,776 

Reel. See Fishing reel. 

Refrigerating device, air, J. C. Witter 774,811 

Refuse burning furnace, T. C. Clark 774,936 

Refuse crematory, C. F«rce 774,871 

Reversing mechanism, E. H. Eshelman.... 774,837 

Rice polishing machine, R. W. Welch 775,098 

Riveting machine, L. G. Glazier 775,215 

Racking h«rse, J. L. Rively 775,192 

R«ll materials, lacking h»lder f»r, C. F. 

Cramer 774,937 

R»ll pini»n mechanism, J. Kennedy 775,142 

lulling mill, R. C. Stiefel 774,795,774,796 

R«tary engine, J. T. Early 775,212 

R»tary engine, A. Carville 774,979 

Safety alarm, L. N. C«ffield 775,165 

Sash l«ck, J. R. Cr«nin 775,127 

Sash raising «r lowering appliance, wind»w, 

C. A. Bergersen 775,122 

Saw, frame, A. M. Remiugt»ii 774,780 

Saw guide, undercut. J. L»epp 774,885 

Saw setting machine, 'X. M. Hakes 775,035 

Saw teeth, J. H. McLean 775,012 

Sawing machine, J. R. Reid 775,247 

Scraper, H»»ver & Mas«n 775,081 

Separator, C. T. Freid 775,001 

Sewing machine feed mechanism, H. W. 

Larss»n 775,011 

Sewing machine l»«per mechanism, L. On- 

*erd»uk 775,114 

Cowing machine needle, E. J. Hall 775,036 

Sewing machine plait farming attachment, 

J. H. De Nike 775,209 

Hewing machine stitch farming mechanism, 

0. R. Van Vechten 775,225 

Shingle, metallic, C. L. Darnall 774,740 

Sh«e, A. C. R»uuds 774,784 

Sh»e fastener, S. J. Swans»n 774,957 

Shuttle b»x actuating mechanism, R. B. 

G»«dyear 775,169 

Sign plates, making, A. M. M»ntg«mery . . . . 774,772 
Signaling system, electric, Y»ung & T»wn- 

seud 774,813 

Sil. carrier, C. M. Smith 774,794 

Siph«n filling apparatus, I;. P. Setzler 774,792 

Sled, I. Sleu« 775,045 

Sm»ke condenser, H. Matthews 774,849 

Sm»ke preventing furnace, W. A. K»neman 775,041 
S«le vulcanizing and applying apparatus, 

sh«e, G. F. Butterfield 774,865 

Speed indicator, automatic r»tary, H. Dahl 774,964 

Speed regulator, N. Pedersen 774.802 

Spinning apparatus, G. O. Diaper .774,742 t« 774,744 

Sp««l attachment, F. G. Hendryx 775,219 

Sp«»l, b»bbin, «r the like, W. E. Bennett. 774,734 
Springs, device f»r adjusting the tension • !, 

E. S. Bucknam 774,931 

Stamp, hand, E. Ocumpaugh 775,190 

Stamp mill, B. T. Sc«tt 775,151 

Steam bailor, E. H . Tayl«r 775,096 

Steam engine, M. R. C»nway 774,868 

Steel arm»r plate, etc., with a hardened 

face, manufacture «f. T. J. Tresiddei-. . 774,959 
Steel, manufacture «f, T. J. Tresidder. . . . 774,958 
Steel, treating and recarburizing scrap, H. 

B. Atha 774,973 

Stere»sc»pe, lens, M. v«n R»hr 774,801 

Sterilizing apparatus, M. B. Perry 774,948 

Stopper extractor, C. Haussmann 775,273 

St»ve, gas generating, C. A. Buzzell 774,866 

Strap attachment, N. A. Smallman 774,853 

Street sweeper, A. Br*»n 775,163 

Surgical purposes, electric baker f«r, Ed- 
mauds & H«yt 775,105 

Suspender h.«k. J. C. McRae 775,013 

Suspension rack, adjustable, J. D. McKee.. 774,968 

Suapeus»ry, J. C. Riley 775,288 

Swing, circle, C. C. Keen 774,757 

Switch .perating apparatus, J. Bace 775,023 

Table. See Irtning table. 

Table, W. F. & C. P. Gr«ll 775,006 

Telegraph repeater, W. E. Athearn 774,905 

Telephone exchange system, H. G. Web- 
ster 775,226 t« 775,229 

Telephone «r the like receiver, D. W. Tr«y 774,923 
Telephone receiver adjustable support, G. W. 

Sebastian 775,254 

Telephone register, G. S. Nickum 774,991 

Telephone system, W. R. Whiteh«rue 775,201 

Telephone system, central energy, K. B. 

Miller 774,770 

Telephone transmitters, protecting dia- 
phragm f«r, W. M. Bashlin 774,929 

Temperature regulator, C, E. Jewell 774,882 

Thermopile, Ly«ns & Br»adwell 775,187 

Thermopile elements, Ly»ns & Br.adwell... 775,188 

TlllTninftlnt. M. .t. Levy 774,847 

Ticket, railway, W. H. Barnes 774,733 

Ticket, railway, R. E. Lee 775,042 

Tire, pneumatic, E. H. Sedd.n 774,790 

Tire vehicle, R. S. Graham 775,272 

T«baec« p«uch, O. Van Ole 775,259 

T.wel rack. H. P. K»chsmeier 775,184 

Trace h«lder, G. H. Fermalrl 775,132 

Tr.lley system f»r »verhead electric lines, 

J. B. Kline 775,276 

Truck, R. W. Grunske 775,138 

Truck, car, E. A. Curtis 775,207 

Truck, car, J. H. Graham 775,271 

Trunk, H. R.munder 774,921 

Turbine, elastic fluid, W. S. Elli»tt, 

775,1»6 U 775,108 
Turbines, apparatus f«r regulating the speed 

• f steam, G. O. M. 01ss*n, reissue.... 12,285 

Turning cutter, G. Weber 774, 8»3 

Turret tul, B. M. W. Haus«n 775,109 

Typewriter carriage feed mechanism, F»x & 

Barrett 775,269 

Typewriter machine scale and pointer me- 
chanism, F«x & Barrett 775,270 

Typewriters «r like machines, type bar f»r, 

F. X. Wagner 774,925 

Typewriting machine, F. X. Wagner 774,924 

Typewriting machine line-gage, F. J. 

H.hner 775,140 

Undergarment, G. H. Lumb 775.086 

Valve, A. T. J«nes 774,985 

Valve and regulating means theref»r, J. A. 

Staples 774.972 

Valve controlling mechanism, electrical, I. 

G. Waterman 775,021,775,051 

Valve controlling mechanism, electromag- 
netic, I. G. Waterman 775,017 to 775,019 

Valve controlling system, electromagnetic, 

1. G. Waterman 775,020 

Valve, electromagnetic, I. G. Waterman.... 775,054 
Valve for locomotive cylinders, relief, F. L. 

Robinson 775,250 

Vehicle, self propelled, Mills & Williams.. 774,771 

Vehicle, etc., coupling, J. Ammann." 774,903 

Vehicle wheel, A. Boguslavsky 774,735 

Vehicle wheel, E. G. O'Brien 774,891 

Vehicle wheel. R. & J. H. Lancaster 775,009 

Vending machine, O. M. Southwick 775,258 

Vessels with coal, etc., apparatus for load- 
ing, C. Brown 775, 1«4 

\lse, anyil foot, B. U. Cornell 77B.S39 

yottnf nmeulnc, 1. B. ICxkko*. m.111 
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Country Life in 

America, $3.00 
World's Work, 3.00 



o r one of Class N • . 4 



World To-Day, 1.00 



or Woman's Home 
Companion 



$7.00 



Our price, all three, $5. 1 




World To-Day, 
one year, $1.00 

or Woman's Home Companion 

Technical World 
one year, 2.00 

or one of Class No. 3 

American Inven- 
tor, one year, 1.50 

3 $4i0 



or one of Class No. 3 



Ladies' Home Jonrnal, one year,$1.00 1 0ur ^ • 
Saturday Evening Post, one year, 2.00 ^ 



thetwo 



Our price, all three, $2. 10 

Review of Reviews, one year, 

oroneof Class No. 4 

Booklover's Magazine, one year, 3.00 f 

or one of Class No. & ' 




$2.&0 1 Our price, 

$3.75 

the two 



To All Magazine Readers. 



This agency has been established over seventeen years. 
If you have never dealt with us you can send your order to 
any bank in this place and instruct them to return same to you if we are not reliable. 



. . . -,. f with Century an* one Class No. 3 $7.85 

Atlantic with Scribner's an* one Class No. 3 7.10 

Mnnihlir with St. Nicholas an'i one Class No. 3 6.85 

mummy i „. ltll Booklovers an* one Class No. 3 6.00 

OR ] with Leslie's Monthly andone Class No. 3... 4. 75 

Harper's withone Class No. 3 4.25 

in .1.1 with two Class No. 3 4.75 

Monthly [ with one Class 3 an* one Class No. 4 6.00 



Cosmopolitan 
Magazine 

OR 

One of 
Class No. 3 



Century 

Magazine 



with Atlantic Monthly an*oneClass3 7.85 

with Scribner's an* one Class 3 7.35 

with St. Nicholas an* ooe Class 3 7.15 

with World's Work an* one Class 3 6.25 

) with Leslie's Monthly an* one Class 3, 5.00 

I ^vith one Class No. 3 4.50 

I with two Class No. 3 5.00 

I. with one of 3 an* one of 4 6.25 



/ with Leslie's Monthly an* one Class3 $2.00 

with Good Housekeeping an* one Class 3.... 2.00 

with Pictorial Keview an*oneClass3 2.00 

with House Beautiful an* one Class 3 2.00 

withLippincott'san*one Class 3 3.00 

with Independent an* one Class3 3.00 

with Critic an* one Class 3 3.00 

withone of Class No. 3 1.50 

with two o£ Class No. 3 8.00 



Harper's Bazar 

and Good 

Housekeeping 

the two 

or two of Class 3 



with Techoical Worl* 2.00 

with American Inventor 2.00 

with Harper's Monthly o r Weekly 4.75 

with WorM's Work 3.25 

with Current Literature 3.00 

with Country Life in America 4.00 

L with ooe of Class 3 an* one of Class 4 3.75 



Critic 

OR 

Independent 



f with Booklover's Magazine 3.75 

.' with Art Interchange 3.75 

with Outing 3.75 

I with Current Literature 3.75 

-1 witu Independent 3.75 

with Country Lite in A merica ........ 4.50 

with one of Class 3 2.50 

with two of Class 3 3.00 

with oiie'of. Class 4 3.75 



Technical 
World 

OR 

American 
Inventor 



f with Worl*'s Events.. 1.25 

with Sunset Magazine 1.50 

with American Boy 1.50 

with Independent 2.50 

with Musician 2.00 

with Etuie 2.00 

with Outing 3.00 

with Recreation 1.50 



Country Life 
in America 



f with Art Interchange 4.50 

1 with In*epen*ent 4.50 

^vith Hurr Mcintosh. 4.50 

I with h'cribner's 5.85 

with St. Nicholas 5.50 

with Outlook (New) 5.00 

with one.in Class 3 3.50 

with two in Class 3 4.00 

with one in Class 4 4.50 

[ with one in Class 3 an* 4 5.00 



Scribner's 
Magazine 

OR 

Reader's 
Magazine 



r with North American lteview (New) 6.60 

with International Studio 6.60 

With Art Interchange. 4.85 

with Literary digest (New) 5.60 

with Keview of Reviews 5.10 

with Bookman 3.90 

with Critic 4.85 

with Independent ,. 4.85 

with one of Class 4 5.10 

with two of Class 4 6.60 

with one of Class 3 3.8S 

with two of Class 3 4.35 



Join with your friends. Make up your club. Send it in. Let 
us quote you our prices. We can save you money. 



We Want Your Orders 



MAKE UP YOUR OWN FAVORITE COMBINATIONS FROM FOLLOWING LIST 



i, 



CLASS No. I 

Book-keeper "| , Thrpp rinss 

Beauty & Health \ 4ny 1 a * ee L lass 

Home & Farm J $1.25 

Housekeeper | 

How to Live Any Two Class 1, Any 

Ladies' World \ One Class 3, 

Madame «| 50 

McCall's I w ' 

Mo*ern Priscilla 1 

Normal Instructor Any Two Class 1, Two 

Union Gospel News I Class No. 3, 

World's Events \ «-) ng\ 

What to Eat J CDZ.UU 

Young American 



CLASS No. 4 

Art Interchange ~| Any Tw0 C i ass 4 

Automobile ( «*tc 

Booklovers J !p3.75 

Burr Mcintosh } Any Three, 

Critic J $5.25 

Current Literature "I . „ „. . ... 

Etu( ] e Any One Class 4, with 

Independent' '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.[ Tw0 Class 3 ' 

Lippincott's I $3.25 

Out West I 

Outing j Any One Class 1, Any 

Review of Reviews I One Class 3, Any One 

Smart Set f Class 4, 

Toilettes J $3.00 



CLASS No. 3 



Art Stu*ent 

American Boy 

Book-keeper & Short Cuts. 

Cosmopolitan 

Era Magazine 

Goo* Housekeeping 

Harper's Bazaar 

House Beautiful 

Inter-Ocean (Weekly) 

Jr. Toilettes 

Little Folks (New) 

Leslie's Monthly 

Madame 

National Magazine 

Outdoor Life 

Pearson's 

Philistine 

Pictorial Review 

Recreation 

Sunset 

Success 

Table" Talk 

Technical World 

Twentieth Century Home. 
Youth 



Any Two Class 3, 
$1.50 



Three, 

$2.00 

Four, 
$2.50 



Any Two Class 3, 
One Class 4, 



Any 
Any 



with 



$3.25 



Any Two Class 3, One 
Class 4, One Class 1, 

$3.00 



World's Work. 



Automobile 1 Year 

With three Class 1 

Automobile 1 Year 

With two Class 3 

Automobile 1 Year 

With one Class 4 

With one Class 1 

Automobile 1 Year 

With one Class 3 

With one Class 4 



$2.00 
1.50 
2.00 
2.00 
2.00 
3.00 
.50 
2.00 
1.00 
3.00 



Our Price 

$2.75 

All four. 

$3.00 

All three. 

$4.0O 

The Three 

$4.25 
All three. 



free 



If you will send us three orders for any combination named above (or from our 36- 
page catalogue, sent on request), your own club and two others makes the three, 
we will send you a year's subscription to any publication in Class No. I or 3 



Free 



OUR CATALOGUE is now ready and will be sent you on request. It 
gives all the leading offers for 1905. Ask for it, we make no charge for it. 



AGENTS WANTED. 

Special Clubbing Offer. 



We want agents in everv town 
and city to take orders for our 
Write to-day for terms. 



REFERENCES. — Le Roy National Bank, Bank of Le Roy, Munn & Company, or all leading publishers. 

been established over seventeen years. 



Our agency has 



ADDRESS 



THE GRUMIAUX NEWS & SUBSCRIPTION CO., inc. 

Le Roy, Genesee County, N. Y. 



November 26, 1904. 



Scientific American 



3S7 



Uydrozone 

Cures 

Sore Throat 

A Harmless Antiseptic. 

Endorsedby the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 

Dept. I T ,63 Prince St., N. Y. 

Write for free booklet on Rational Treat- 
ment of Disease. 



] Wag»n, dumping, M. G. Bunnell 

Walls «r like surfaces, covering l«r, L. G. 

Mutterer 

Washing apparatus, cltthes, 0. D. Cloiitier 

Water cl«set, R. L. Dezend»rf 

Way billing system, baggage, C. B. J»hns- 

t»n 

Wedges, apparatus f»r sinking cleaving, A. 

Franc»is 

Weighing machine, automatic registering, E. 

P»lte 

Weight m«t»r, r»tary, G. P. Kahler 

Wheel. See Vehicle wheel. 

cl»ser, H. C. Smith 

Closer, automatic, Smith & Stick- 



774,978 

774, 890 
775,126 
775,029 



Wln4«w 
. Window 

j _ ney 

! Window closer, automatic, H. C. Smith.... 

Wiud»w »r d««r fastener, C. D. L«yelace... 

Wire stretcher, H. L. Ferris 

, Wire twister, K. K. Ler»l, Jr 

W»«»m sheet trimming, chamfering, and craz- 
ing machine, I. A. Kerr 

W«ven fabric, W. Pearsall 

Wrench, L. Haneke 

i Wrench, C. P. Lang 

Wrench, C. H. #uimby, Jr 

Wrench, D. E. Lombard 



774,872 

774,777 
775,0»8 

775,046 j 

774.854 j 

774.855 I 
775,186 ' 
775,080 I 
775,143 I 

775,291 

774,775 
774,916 
775,084 
775,091 
775.185 



SPECIAL' MANUFACTI 

DIES and STAMPINGS^ 

SPEC'L MACHlNERY-MODEtS-EXPERIMENf AL WORK. 

DROP FORGING DIES AND DROP F0RGINGS. 
HARDWARE SPECIALTIES trc.MANFD. TO ORDER. SEND SAMPLES 
OR DRAWINOS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE'S: STAMPING CO. 

970 HAMILTON ST., ttEVELANO, OHIO. 



Electrical Engineering 

and Experimental Work ot Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N.Y.City 



n^r^rasiMS 



. Corliss Tliio-LntiM, Brewers' 

111"! una bottlers Machinery. THE Vlf.TER 
'»» • * J MFG. CO.. SS8 Clinton St., Milwaukee, Wis 



»» 



CHEMICAL EXAMINATIONS MVA 

DR. H. C. ST1EFEL, Bissell Block, Pittsburgh, Pa. 



MODE!- 



■ 




DESIGNS. 

Automobile body, D. P. Sammis 

B.ttle, R. S. Evans 

Brushes. niirr.rs, .r similar articles, liack 

f»r, W. S. R.hn 37,222 to 

Chair b.»y jn.riiun T. A. K.chs 

Glass vessel, H. H. Richman 

Mirr.r frame, V. E. Benza 

Mirr.rs, brushes, .r similar articles, back 

f.r, H. Hillli.m 

•il cl«th, N. Klau 

Bp..n, G- H. Barrett, Jr 

St.ve «r range, J. Magee 37,225 t. 

Type, f.nt «f, M. F. Bent.n 37,234, 

Water bag, A. C. Eggers 



37,232 
37,226 



37.224 

: 17,22!; 



1 CATA&frCtKS rRCC. 

UNION "MODEL WORKS 
... -_..__. -.__ i 



MnnPIQ & EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BILLAARD. Fox Bldg.. Franklin Square, New York. 



Excavating: apparatus, steam shovels, rollers, etc., 
cheap. W. J. Cochran, 2123 Penn. Ave., Wash'gton, D.C. 



37,219 

37,221 
37.233 
37,220 
37,231 

37.230 
37,227 



K|l| 



A MONEY MAKER 

Hollc»v UoTir.rete J? lit I diu.^ Blocks*. 
Best, Fastest, Simplest, Cheapest 
ilEieti'iTie. 

PETTYJOHN BROS, 

1315 N. 1st Street, Terre Haute, Ind. 



LINDSAY.'.LIGHTS 

ENCIRCLE THE GLOBE. 

Good news travels fast and the merit Of 
LIiNDSAY LIGHTS has won instant 
recognition wherever there is tfas an* civili- 
zation. 

Instant adjustment to an? Pressure, econ- 
omy in operation, appearance, are points 
that have put over 600,MO into actual use. 

Free illustrate* book and full particulars 
can lie had on request. 

LINDSAY LIGHT COMPANY, Dept. S 

CHICAGO. V. S. A. 

Cables "JjINSLITE" Letter's Code. 



The Kickdrive 

A new foot power that can be applied 
to all light machinery. A kick starts the 
macbineanian occasional kick keeps it 
goinK. Send for our Booklet. 

SLOTKIN & PRAQLIN 

I45A Mulberry St. 



TEADE MARKS. 

Beverage an* syrup f«r sWa water, tonic, 

Kaska Kuler C« 

I Bitters, Brany, p#licsek & Nagy 

1 Butter, A. L*ppz 

Cement, liquid, C. L. Hauthaway & Sons.... 

Chemical preparation an* products containing 
the same, certain named, H. S. Well- 
come 

Chocolates, American Candy Co 

Corsets, Weingarten Bros 

Cotton dress goods, H. W. A. Page 

Cotton dress goods in the piece, E. C. Sy- 
mons . .-. " 

Dyes and chemical preparations for dyeing 
purposes, Actien-Gesellschaft fur Anilin- 
Fabrikation 

Fabric, linen, United States Linen Co 

Fur garments, certain named, G. W. Burke 

Game, numerical card, A. J. Hodges 

Hose, men's half, York Knitting Mills Co. 

43,714 to 

Kidney trouble, cure for, L. Lafronier 

Liniment, R. A. Hanson 

Organ blowers, Kinetic-Svvanton Co 

Peaches, Oregon County •rchard Co 

Pianos, Ivers & Pond Piano Co 

Pianos, upright, P. G. Meblin & Sons 

Pills for purifying the blood, A. P. Gardiner 

Remedy for malaria, J. M. Hickox 

Rubber sponges and brushes, Felix & Willis 

Serum, curative, Serum Laboratorium Ruete- 
Enoch 

Sewing machines and accessories, dry thread, 
New Home Sewing Machine Co 

Shoes, leather, Hamilton, Brown Shoe Co... 

Stogies, Clarksburg Stogie Co 

Table padding, Knitted Mattress Co 

Tonic, eye, S. Lettman 

Watchcases, watch movements, and dials 
therefor, Societe Anonyme Louis Brandt 
& Frere 



GAS ENGINES and How to Run Them. Kvery 
user needs it. Simple, practical and up-to-date, 
300 pages. 175 illustrations. Price, postpaid $250. 
KAY & BitO., PUBLISHERS - - SPRINGFIELD, O. 

Dies, Tools and Special Machines. Models 

and Itoyn-LHiociLiLi Work. General Machine Work. 
Ph. J. liv.NiifcR* S«SS, Inc.. 87 Frankfort St.,NewYork 



'* We Analyze Everything 

AT REASONABLE RATES 

Should you want to know what is contained in any 
preparation or product, address 

THE ELLSWORTH LABORATORIES 

Max D. Slimmer, Ph.D. 

Suite 406, Ullsworth Bldg., Chicago 



Dies, Tools, Models and Special Machinery. 




New York ^^-^ , 




Operated liy steam or compressed 
air— Fitness realized in its Form. 
Rapid success when used with 
suitable concentrating table. Ca- 
pacity fully adapted to pressure 
carried, character of ore, size of 
screen mesh. The figures of con- 
temporary mining will show no 
result equal in value to that ob- ' 
tained by this apparatus. j 

THE IDEAL COMPANY ' 
440 Ellicott Square, Buffalo, N.Y. 

MJq. ami. pMyi-Ut f.^., 
Denver, <?ol., GOKfcriil A^Riita 



-^ 



A -J f\f\ Set of castings and 
jpj.W parts lor the 

"MODEL" 
DYNAMO 

with dTawingB.iniiiirectbnB for bull Inp, 
Wwght, Jl lbs. Height, 6 inches. Speed, 
3,000 r, p. m., 10 volts, 8 amperes. Send 
25c. for set of blue-prints. Circular 
free. 
W tilt hum Model Supply Co. 
WiLTHiM, Mass. 




Tra.de Marks. 
Designs* 
Copyrights, Etc. 

Anyone sending: a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. O) dest agency for securing- patents. 

Patents taaen through MuNN & Co. receive 
Special Notice, without charee, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers, 

MUNN&C0. 36iB "»»^NewYork 

Branch Office 635 F St. Washington. D.C. 



43,696 
43,657 
43,694 

43,700 



43,704 
43,695 i 
43,692 ' 
43,651 

43,712 



43,705 I 
43,713 : 
43.«9» I 
43,089 

43,717 

43,70) 

43,702 

43,709 

43,720 , 

43,711 

43,710 | 

43,098 

43.700 

43,693 . 



MODELS rCHICAGO MODELWORKS 

£STA&£/$M£D /8S7 Ba whitc res catalogue or uuocl supplies 



MODEL MD EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small ilach'y. 
EDWARD KLEINSCHMIDT. 82 W.Broadway, New York 



The HOW and WHY of Electricity 

By CHARL.ES TRIPLER CHILD 

A book tbat all may read witb understanding. The 
story of electricity stripped of fnrmul»andwrittenfor 
those who wish to learn. Price $1» postage prepaid. 

New York Sun: "We know nothing that gives so 
much real help in so short a space." 

Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 

Sample copy of the Electrical Review FREE, if requested 



<HEHARRINGTON*KING 



: , PERFORATED METALS 
'.' OF EVERY DESCRIPTION 




S. E. WORRELL 
Hannibal. Mo. 



DRYING MACHINES. 



Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

willb e sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-K.12 Jones Street. New York. 



PLATES-STEEL ST 
MPLOYEE CHECKS, KEY TAGS &BA0GES ? ! 

yl.ROBBI NS M Fg.CO. 58 KNEE LAND ST. 
Sen/o for Catalogue ••••♦Boston, Mass. ; 



225N0RTH UWONST.CM 1 CAGiOlLL. 



Everything" for the Automobile 

Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - 6.00 up 
Auto Cravanette Clothing. 
Yankee Spark Plugs, - - 2.00 
Yankee Electrical Cut-Out 

Switches, ------ 1.50 

Big Free Catalog 

WILLIS CO., 2 Park Place, N. Y. 




LABELS. 

"Anzer Bran," f«r beer, Curraii & J»yce C«. 
(, Chu-Chu Chewing Gum," f«r chewing gum, 

F. K. Davis 

"Deutscher Ar«malischer Feinster Gesund- 

heits Liqueur," f«r liqu«r, F. TC Verch 
"Dr. James Ir«n, I'-U«d an* Liver T»nic," 

l»r medicine, The James Chemical Co.. 
"Dygestiv," f«r proprietary medicine, Hege- 

man & Go 

"Emocascara." for proprietary meiicine, 

Hegeman & Co 

"Ginger Ale," for ginger ale, C. H. Schultz 

"G»H T»p, " f»r beer, A. Wilmanns 

"G»lden R«* Ginger Ale," f«r ginger ale, 

A. W. Kaye .- 

"Han* Made Havana Filler," f«r cigars, 

Merchants Cigar B»x C« 

"Highlan* Hearts," f»r whisky, Eliler-Harri- 

s«n & C» 

"Ideal Bluing Bo«k, " f»r bluing ll**k, C. M. 

Hatcher 

"Just a Biscuit, That's all!" I»r crackers 

•r biscuits, F. T. War* 

"La S»ren«," f»r cigars, J. Bels' S»n 

"Lem»n S«ia," f»r lem»n s»<la, C. H. 

Schultz 

"Luhrikant," f»r sterilized lubricant f»r 

surgical appliances, Hegeman & C» 

"Perpendicular A Straight Whiskey," f«r 

whisky, Walter M»ise & C» 

'Pixine Veterinary Remedies," f«r veteri- 
nary remedies, Pixine Chemical C« 

"R»yal Maximum," f •!• creme de menthe 

glaciale, B«uche Fils & C:, C. Gauthier 

& C«., Successors 

"Santalsdl," f«r proprietary medicine, Hege- 
man & C« 

"Sarsaparilla," l«r sarsaparilla, C. H. 

Schultz 

"Snider's Pork and Beans," f«r p»rk and 

beans, T. A. Snider Preserve C« 

"The C»rnfl»wer Girl," f«r fancy li»xes, W. 

Flad 

"The P«ppy Girl," f«r fancy b»xes, W. Flad 
"The R»se Girl," f«r fancy b»xes, W. Flad 
"The \i«let Girl," f«r fancy b«xes, W. Flad 
"Treitz's Echtes Deutsches Land-Br»t," f«r 

bread, J. Treitz 

"Voll's Lebens Essenz," f«r medicine, J. H. 

Rivers 



43,703 

43,707 
43,718 
43,721 
43,715 : 
43,6S5 



43,708 



11,575 

11,558 

11,585 : 

11.588 

11,591 : 

11,500 
11.5S2 
11,578 

11,583 . 

11,577 ,' 

11,586 

11.555 [ 

11.556 ! 
11,576 

11,580 

11.553 

11,587 

11,554 

11,584 

11,592 

11,581 

11,597 

11,603 
11,601 
11,600 
11,6*2 

11,595 

11,589 
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AKEWOOD 
for GOLF n? 



REACHED ONLY BY 



New Jersey Central 



FINEST 


L 


INKS 


B 


EST H 


O 


T ELS 



EXCLUSIVE PATRONAGE 



q BOOKLET ON APPLICATION TO 
CM. BURT, GENERAL PASSENGER 
AGENT ^e jl 143 LIBERTY STREET 
NEW YORK CITY, j* ^ J* J* # 



PRINTS. 

"Heather Girl,** for silks, Liberty Silk Co... 1,144 
"Herhaline," for liniment, W. R. A. Bal- 

lingall 1,143 

"The Land of Re* an* Yellow Apples," for 

apples, A. S. Bliton 1,17U 



A printed copy of Ihe specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office f»r 30 cents, provide* the name and 
number of the patent aesirea ana the aate be 
given. Address Munn & Co., 361 Broaaway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any »f the inventions nsmea in the fore- 
going list. For terms and further particulars 
address Muna & Co., 361 Broadway. Net' York. 



3 mos, 
10c. 



bub,ers POPULAR ELECTRICIAN. 13 yrs. 

A monthly paper. Scientific but not technical. Edited by expect electricians. I Q t nn 
ltubier'a Popular Electrician* Dept. 8, Lynn, Mass. 9 3) I .UU 



Opaque Projector 



Ia. Millie Lantern for showing Engrav 
ings, Prints, Cuts, Illustrations in Btoks, 
Models and Specimens on the Seretn without 
previous preparation, hriiliantly lighted and 
fa natural col»rs. Send for circular. 

Williams, Brown A Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 




Jo ' choosG 6/nG is fb save time 

BACi 

Vo cfiOOSG £Aa 

ITIiGIJV WATCff 

&s yoeir ti/ncAGGpcr /Is fo 
save jroar rGputation 
for punctuality. 

Every Elgin Watch is fully guaranteed. All j ewelers have 
Elgin Watches. "Timemakers and Timekeepers," an 
illustrated history of the watch, sent free upon request to 

ELGIN NATIONAL WATCH CO., ELGIN, ILL. 



DON'T BUY GASOLINE ENGINES 



UNTIL VOU INVESTIGATE • 
'THE SIASTEK WORKMAN," 

L[*vj.;.yUmli:r jr:LM^.i::y r:r..; : .v.n h-.l; rrLortD 
all one cylinder engines! tcvolatimiziair ffas ptiwci. OaSIeiui toBnranJ L«M to Bon. t|'.:irk]y . easily slaitcrl . Sl . i-SiralLuii. CiinbmnoLiin::.! .:r. aa s - y.a: ;i := ; r.t bmsll lo-.i ^■■"fe™- 
ti s r-aiy or tratli i-a . M c Mi cs t! J i ? s;-.c r . s k.v i> : ■■ ! j u t ata l.u i ;i- ]i '1 11 ] . T 1 ■', M I" I. K 1* I M P C U-, 11 1 rs ., iltuKhcr A 1 a t h i. tH. , € ticuco, I li IS> 1 3 OL K. I- 1 1- 1 Y- Hit !. 1 V b AB. 
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Scientific American 



November 26^ 1904. 



The Orient Surrey 



Frice & 

S45C 




SpeeA aiout twenty miles per hour. Will climb all or- 
dinary grades. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 
Waltham, Mass. 




CHARTER 



«AS and GASOLINE 
For All Work. 

1 Stationar es. Portables, Holsters, Pump- 
era, Sawing & Boat Outfits. 
Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 96, STERLING. ILL. 




1854-1904. 

Waltham Watches 

HAVE STOOD THE TEST OF TIME. 

"The Perfected American Watch," an illustrated Book of 
pitereating information about "watches, free upon request* 

,, AMERICAN WALTHAM WATCH COMPANY. 
WALTHAM, MASS. 



COLD GALVANIZING. 

AMERICAN PROCESS, NO ROYALTIES. 
SAMPLESandINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro- Plating 

Apoaratns and material, 

THE 

Hanson & VsnWinkle 

Co., 

Newark. >. J. 

92 William St., N. Y. 

30 A 32 S. Canal St. 

Chicago, 





BURNHAM 



5TEAM PUMP5 "v. 



What Is Daus/ Tip-Top 



TO JfllOYE chut linna' « Tip-Tup '\ it 
Linn 1>cSt and afrnplett dtivict for mittine 

100 tOplEB FtDEN ptD-WT Ltt4iD iTjd £iO 

L^ipltH :rom Lypiiwnttuii Lirlpiiifll, we wEJl 
Mliip tru np Lute d ^f-Lic-Lta i, mtp litei:, 
uHhiMit Jepunlt, ??. ten flOJ 
<lnyn'trfel. 

tPHdi'i1lH[<nuiitnl r ^m >et 
S.S^ per etJit. ui ^F 

icatorCo.,lau$Bklg, 111 John St., New Tori 

Ail varieties at iu west pnees. Beat Kailrtad 

Track anil Waff on or Stock Scales made. 

I Also 1000 useful artistes, including Safes, 

1 Sewing Machines, Bicyciee, Tools, etc. Save 

Money- ListsFree. Chicago Scale co.. Chicago, 111 






Crescent Machinery 

Quality and Price* both right 

BAND SAWS, JOINTERS, SAW TABLES, 
BAND SAW BLADES 



Catalogue tells the rest 
CRESCENT MACHINE CO. 
■ Main Street, Leetonla, O., V. 8. A. 




«j - n _~. n © 

« _ , _ 
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THi: rvail can h* A .,,.., - — ...v 

-.7 ]Sil£ 1'iDC T;>;>ls f r^ r *? 



NAIL HOLDEKl 

AND SET 



On!, 



Dili': pound 

-t^ilnv. ' ' 



THE L 5. STARRETT CO. 



Athol, Mass, 



« © « @ « ^* ^# *^ &*^ &00^ ^*^ ^* ^0 ** 



The Apple 

For Gas Engines, Launches, 
Automobiles, etc. 

Nomore belt, battery and commutatoi 
troubles. Dirt and waterproof. Easily 
attached, increases jiower and 
speed, Send for full particulars 
on our storage batteries, spark 
I coils, timing devices, spark 
] plugs, and all binds of ignition 
I apparatus. 

1 The Dayton Electrical Mf(t, Co, 

98 Relbold Bldg., Dayton, Ohio. 



THE 



GRIFFIN 



MILL 




la conceded to be the highest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the following largePortland 
Cement Works in the United States and Canada ; 



^Lehigh Portland Cement Co., Ormrod, Pa. 

Lehighportlaud Cement Co., Mitchell, Ind. 

Lehigh Portland Cement Co., "Wellston, Ohio 

Central Cement Co., Coplay, Pa. 

Glen sFallB Portland Cem. Co., Glena FallB, N.Y. 

Cuyaga Lake Cement Co., Ithaca, N. Y. 

National Portland Cement Co., Durham, Out. 

Sanausky Portland Cement Co., Syracuse, Ind. 

Newaygo Portland Cement Co., Newaygo, Mich. 

Great Northern Portland Cement Co., 

Baldwin, Mich, 

Surely that Is evidence enough Midland Portland Cement Co., Bedford, Ind. 
of its great superiority over a 11 Bonneville Portland Cement Co., Siegfried, Pa. 
Other makes. The Way It Iroquois Portland Cement Co., Caledonia, N. V", 

works is the reason; most 
work, best work, in locust 
time, a.t letxst expense* 

Illustrated catalogue shows what you need* 



Alpha Portland Cement Co., Alpha, N. J. 

Whitehall Portland Cement Co., Cementon, Pa. 
Struth era Furnace Co., Struthers, Ohio 



Tesaa Portland Cement&Lime Co., Dallaa, Tex. 
tola Portland Cement V.u. t Iola, Kan. 

WnbaEh Portland Cc^pnt Co,, Btroh, Ind. 

Kit[is!iLaPr>rt^fi]id Cement Co., Iola, Kan saa 

Alma Cement Co., Wellston, Ohio 

Aetna Portland Cement Co., Fenton, Mich. 

Penn-AllenPortland Cement Co., Allen town,Pa. 
Martins Creek Portland Cement Co., 

Martins Creek, N.J. 
Wolver nePortland Cement Co.,Coldwater,Mich. 
Bronson Portland Cement Co., BronBon, Mich. 
Quaker Portland Cement Co., Sandts Eddy, Pa. 
Diamond Cement&Litho. Stone Co., Chicago,IH. 
MississippiVal. Portland Cem. Co.,Lcmifliana,Mo. 
Belleville Portland Cement Co., Bellevillej Ont. 
Toledo Portland Cement Co., Manchester, Mich. 



And It Is free ! 

State St., Boston, Mass. 




You Need Our Speed Lathe 

Strong, accurate, with perfect lining centers. A profit creator for 
your tool room or general machine shop. You will find it a handy tool. 
Do TTou Ever Use a Bench Shear? Try ours. Has com- 
pound gearing giving lots of power and no friction. The prices are 
right, too. Catalogue free for the asking. 

THE W. W. OLIVE-rV MFG. CO. 

14-52 Niag'ara Street, Buffa 




"THE CHRISTMAS STORY" 

Prom the beautiful paintings of TISBOT'S " LIFE OF CHlt-IST." 

Just tbe thing for holiday entertainments. Send for description. 
"WILLIAM H. RAU 1322 Chestnut Street PHILADELPHIA 




SPAHrtCl' 



BRISTOL'S 
RECORDING INSTRUMENTS. 

I Pressure Gau&es^aeaura G-aus5«8..-VT©lt- 
raeters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument f ullvruaranteed and 
Bent on 30 days' trial, t^* Senifor Circu- 
lars and Specimen Chart. 
The Bristol Comnany. Waterbnry. Conn. 
SILVER MEDAL PARTS EXPOSITION. 





OUR. NEW 

SKELETON 

WATCH 

READY FOR. 
DELIVERY 

OCTOBER 1st 



WATC M ES 




ILLUSTRATED 

By Lantern 



An Ideal 

Christmas 

(lift 



Our New Skeleton Watch not only shows you tbe time, but bow time is made. Accnrate 

time at tbat. Ready for delivery October 1st. For !<ale by all Jewelers. 
THE NEW ENGLAND WATCH CO., 37 CO. 39 Maiden Lane, New Yorh 

7 Snow Hill. London, England 



Xfe 1 ^ YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery '!j;elutled. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new =j£j-pEi£<f 
Catalogue describing over ioo different outfits, address 

ELECT RtC DEPARTMENT 

RICHARDSON ENGINEERING CO., Hartford, Conn. 




DRD5 WEATHERSTRIP 




YOU SEE 
ATA GLANCE 



that Ford's Weather Strip is different 
from all others. Its peculiar construction 
renders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil. 
and will neither wear out nor rust out. It is 
inexpensive and easily applied to all doors 
-and- windows.- JA'Ul not -warp, shrink or-bind* 
Send for FREE sample and prices. 

Agents Wanted Everywhere 

CHARLES J. FORD 

No. 225 Senior Building:, Holyoke, Mass. 



B** > Jmammoc it tiT"' ""HI 

^■OlfirfTrT.rirTT.i.iinm.i ^ 



15 to 31 Clinton Street. 



